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OVERHEAD WIRES IN CITIES. 


The question of overhead wires in Greater New York has been 
brought up again by a letter written by Commissioner Dougherty, of 
the Department of Water Supply, Gas and Electricity, to the trac- 
tion, telephone, telegraph and other companies requesting them to 
confer with him, with a view of having their zrial wires placed 
underground. The matter is doubtless a very important one, but 
this move brings out strikingly the manner in which the progressive 
policy of the Metropolitan Street Railway Company has anticipated 
the march of events in regard to it. The Vreeland regime in street 
railway traction in New York City will ever be memorable for the 
introduction of electricity and for the manner in which it saw the 
trolley conduit system improved and perfected, so that it at once 
became a standard for the civilized world. This needed courage and 
ability of the highest kind, and the result has been that without hav- 
ing any additional burden of poles and wires imposed on the street 
surface, New Yorkers have for years enjoyed the best urban trans- 
portation that is known to the science and the art. Other cities are 
confessedly emulous of New York in this respect, and it is unques- 
tionable that in the future we shall see large sums of money devoted 
to the adoption of trolley conduits for crowded thoroughfares and 
dense traffic. Meanwhile, these agitations for removing wires in the 
city area have little importance to the Metropolitan managers, who 


have not a foot of superfluous or unnecessary erial wire anywhere. 


Turning to Brooklyn, which is equally affected by Mr. Dougherty’s 
intentions, a different state of affairs exists. There President Great- 
singer has inherited a vast network of overhead wires, and it is abso- 
lutely certain that for many years to come that network will stay up, 
for even as it is the company has overtaxed its resources to provide 
that plant, and would virtually have to duplicate its line investment 
if it changed over to the conduit. That is, of course, out of the ques- 
tion, while the further fact remains that for most avenues of travel in 
Brooklyn the overhead trolley is adequate and is admirably suited. 
As to the work of putting its feed wires underground, however, this 
we are glad to say is in active progress, without the need of any 
stimulus from Mr. Dougherty, while further large sums are to be 
spent in that direction. The practice of carrying feeders overhead 
was quite general in the early days of the trolley, and still survives, 
but the opinion and experience of engineers tends wholly to placing 
the feeders safely underground on important thoroughfares, and 
large sums are being spent on the improvement. Here, as in other 
branches, the public impatience encounters the difficulties due to 
wiping out older investment and methods, but, after all is said and 
done, we Americans remain the greatest “scrappers” in the universe, 
when it comes to the swift adoption of meritorious reforms, novel- 


ties and inventions. 
—_———_— 


BELL TELEPHONE. 

President Fish is to be congratulated upon his first annual report 
as head of the American Telephone & Telegraph interests. The Bell 
system shows for the year a remarkable expansion of business and is 
certainly in better shape to advance and prosper than it has been for 
a long time. One reason for the improved outlook is the settlement 
of the vexatious difficulties that arose out of the Erie muddle, for 
here the Bell people appear to have come again into their own. 
Another reason, strange as it may seem, is the extraordinary activity 
in the independent field, which has acted as a sharp stimulus to the 


“old line” companies. The independents have proved the enormous 
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capacity of growth of the telephone industry, for their figures, if 
added to the Bell, still leave a vast area for development and- occu- 
pancy. Moreover, the Bell system has ceased to be a “monopoly,” 
fenced in by “iniquitous” patents. It stands to-day on the broad 
basis of merit and in its ability to sustain competition lies its chief 
hope for the future. That capital and financial influence will be 
forthcoming for its further development is indicated by the power- 
ful additions to its directorate. We must confess to our great pleas- 
ure at seeing once more on the list of officers the name of Mr. Theo- 
dore N. Vail. It recalls the early days when the telephone art was 
yet in the making, and when he exercised his talents so brilliantly 
and successfully to build up this great modern electrical industry, 
one of the most useful and beneficial that the public has ever re- 


ceived at the hands of the American inventor. 


i 





THE LESSONS OF THE SLEET-STORM. 

The damage inflicted upon overhead wires of every description by 
the sleet-storm of the 21st of February exceeded previous records. 
For several days Philadelphia was telegraphically isolated from the 
rest of the country as completely as though invested by a besieging 
army. Baltimore was in nearly as great a predicament, and even 
New York was crippled in its telegraphic communication with the 
outside world. Such a condition had not been confronted for half 
acentury. In order to produce such disastrous conditions it is neces- 
sary that the air lying close to the surface of the earth should be 
below O° C, while the superincumbent strata should be relatively 
higher in temperature. With precipitation in the form of rain, con- 
gelation then occurs upon the incident surfaces, and each wire may 
become the axis of a cylinder of ice. Telegraph and telephone wires 
went down for miles. On the Pennsylvania Railroad the poles be- 
side the track were in places carried away, broken, or uptorn by the 
dozen together, and where the poles stood, the cross-arms were often 
torn away. Where both poles and cross-arms held their own, the 
wires were broken in many instances. Electric light wires, being 
generally larger, suffered less, and trolley wires least of all, save 
where broken trees and poles fell across the road. The forests were 
injured for hundreds of square miles. The Atlantic coast was in- 


volved in this storm from Maryland to Connecticut. 





The question arises whether, in view of the enormous cost of re- 
stringing the destroyed lines of wire, it would pay to carry the wires 
in the open country underground. In large cities the wires are 
buried already. This is a very large question, involving great outlay 
and engineering difficulties. It is a question of engineering econom- 
ics, It would seem, however, that under existing conditions it 
would not pay to bury the wires at large. While the buried wires 
would be sheltered from sleet they would be at the mercy of pick and 
ploy. Wherever a wire runs, through earth, water, or air, its con- 
tinuity is threatened by special dangers, and immunity is a mere matter 
of degree. Moreover, there would be enormous expense in making 
and laying the wires and relatively large expense in repairing them, 
although repairs might be less frequent. The buried wires would be 
very much slower in transmission than the overhead wires, and the 
cost of transmission would be increased. We must refer our readers 
to the admirable letter on the subject in this issue from the pen of 
Mr. Francis W. Jones. 


The solution of the difficulty must be found along existing methods 


of construction. As time goes on it will probably be found economical 


to use larger and stronger telegraph wires and stronger poles, or to 
increase the capital cost of trunk lines in order to reduce the cost 
of maintenance and repair. It is quite likely, however, that it would 


pay to carry a light underground cable of twisted pairs of insulated 


wires between important cities, such as New York, Philadelphia, 


Baltimore and Washington, which are not far apart, and where the 
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expense of cabling a few wires would be justified by the necessity 
of maintaining telegraphic communication under every condition of 
weather. These wires would form a handful of conductors as an 
alternative route to the ordinary overhead trunk lines, and while 
they would be slow-speed wires for the quantity of copper they con- 
tained, they could, with sensitive instruments, be made to carry all 
Outside of 


such selected underground trunk lines, we must be prepared to carry 


the essential telegraphic traffic during an emergency. 


wires overhead over the length and breadth of the land, in stormy 
weather or fine. Moreover, if wireless telegraphy or telephony im- 
pend, on land, to any serious extent, it can certainly be largely used 
in such emergencies of storm and stress, if only as a “stand by” 
auxiliary, like fire escapes and lifeboats; and then the expensive 
undergrounding of cross-country telegraph and telephone wires would 


prove to have been rather unnecessary. 


STABILITY OF SYNCHRONOUS MOTORS. 
Mr. Baum’s paper on this pertinent topic, presented in this issue, 


will repay careful reading. Instability in motors or rotary con- 
verters is a most unpleasant condition, very frequently encountered, 
and anything which throws light upon it is heartily welcome. The 
phenomenon most often appears in rotaries, perhaps owing to their 
increasing number and the fact that they are often installed on lines 
with bad regulation. At first when hunting appeared, the tendency 
was to look for periodic disturbances in the prime mover, but a little 
experience usuall¥ shows the difference between hunting due to that 
cause and that produced by purely electromagnetic causes. The lat- 
ter is by far the more likely to rise to formidable magnitude and to 
throw the machines out of step. A very interesting case not directly 
taken up by Mr. Baum is the effect of changes in load of the system 
upon a motor or rotary running at constant output. Obviously a 
change of the constants of the system affects all the apparatus upon 
it, and if a motor or rotary is working steadily in a condition verging 
upon instability it may easily be upset by changes on the rest of the 


system. 





Another most curious phase of instability is the extraordinary per- 
sistence of hunting when once fairly established. A motor driving a 
substantially uniform load may be set into oscillation by a load change 
in the system and hunt persistently at almost constant frequency 
and amplitude for hours. We have seen records of such perform- 
ances that were simply astonishing in their obstinacy. A change in 
the field strength will often bring back stable conditions, but another 
change in load may bring back the hunting again and give the at- 
tendant another session of sorrow in finding means to avert the 
trouble. Still another factor in the matter of hunting is the absolute 
stability of the motor field. A regular pulsation of the exciting cur- 
rent accompanies hunting of a motor or rotary, and it sometimes 
seems as if this feature of the case was the controlling one in the 
matter of persistence. If the motor field is strongly affected by the 
armature reaction, quite irrespective of its relation to the generator 
field, a condition is set up which tends to make the hunting persist- 
ent. Likewise the inertia of the armature and its attracted load ap- 
pears to exercise a very strong influence upon hunting. A powerful 
flywheel effect sometimes, indeed generally, tends to keep up the 
hunting after it is once started, although it may muffle the effects of 
moderate changes in load. Some particular value of the moment of 


inertia would doubtless exist for which hunting would be a maximunn. 


It is fortunate that those conditions on the. system which tend tc 
minimize hunting are also those which are in themselves important 
from the standpoint of operation. Small drop in the line, good regu- 
lation at the sub-station, steady load and machines with good inherent 
regulation running at uniform speed, are all things desirable in 


themselves as giving good service upon the svstem as a whole. They 
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also are the very things to give stable operative conditions. It is a 
fact in general that bad design of generators and motors leads to 
no end of trouble in giving good commercial service, and a carelessly 
planned conducting system tends to the same evil end. In trans- 
mission plants especially, most of the difficulties which have been 
dreaded are directly proportioned to the shiftlessness of the general 
design. It is only making the punishment fit the crime to have 
hunting depend as directly as it does upon improper engineering an/ 
careless operation. And certainly upon this basis some plants ought 
to be hunting twenty-four hours of the day, or more if possible. As 
a matter of experience, hunting can generally be suppressed by a 
little foresight and care, and its existence on any considerable scale 
is a severe criticism upon both the apparatus and its management. 


en 


THE OCEAN CABLE AND THE TROLLEY. 

An interesting case has recently been tried, on appeal, between the 
Submarine Cable Company landing at Cape Town, South Africa, 
and the Cape Town trolley road. It seems that the 1600-knot cable 
from Loanda to Cape Town was landed at the latter port a few years 
ago, and made ground connection on its own sheath. It operated in 
undisturbed seclusion until the wicked trolley road made its appear- 
ance, employing rails-and-ground return. Thereafter the cable oper- 
ators knew no peace, and the trolley currents trespassed upon the 
hallowed precincts of the cable house. Every time that a trolley-car 
took up a new passenger, the starting current of the car registered a 
te deum on the recorder tape of the cable company, and so far from 
awakening a response from the operator, rendered the cable signals 


illegible. 


It seems that the cable company carried a special ground-return 
cable out to sea, parallel to the Loanda cable, for a distance of ten 
miles, and that while this procedure reduced the disturbance, it did 
not remove it entirely, for the duplex adjustment still could not be 
maintained. The theory of action, so far as it has been developed, 
points to the passage of some portion of the trolley return-current 
through the sea water of the bay at Cape Town, and the exercise of an 
inductive disturbance on the cable shore-end, en route. It is said 
that it may be necessary to lay a special twin-wire or concentric 
double cable shore-end, the inner insulated conductor leading to 
Loanda, the outer insulated conductor to a distant ground, and both 
within a continuous metal sheath, before the inductive disturbance 
on the cable can be eliminated. The plea was set up in the argument 
that a leakage return current from a trolley-system was “on the same 
footing as a vicious animal” in the eye of common law. This suggests 
the resemblance between an electric current and a quadruped that 
does not appear to have been presented previously. We are familiar 
with contests for “the earth” between electrical engineers serving the 
telegraph, the telephone and the trolley, but here is a unique case for 
disputing the joint use of the sea, as a return circuit, the decision in 


which may be far-reaching. 





> 


THE MAGNETIC PROPERTIES OF IRON ALLOYS. 

A paper by Prof. Barrett and Dr. Brown was read last month, on 
this subject, before the Institution of Electrical Engineers in London, 
and abstracted in the Digest of March 15. The paper was called 
“Researches on the Electrical Conductivity and Magnetic Properties 
of Upwards of One Hundred Different Alloys.” There is a pleth- 
oric vehemence in this title, that recalls the “Thousand and One 
Nights” of the celebrated Sultana, and it is said that the paper fell 
upon the ears of but a small audience, although Lord Kelvin and Dr 
Glazebrook helped to make up in selectness for deficiency in num- 
bers. The fact is, however, that although such a paper is repellant 
on account of its enormous wealth of detail, it deals with a matter 
of great importance. Iron is the wonderful substance to which 


modern civilization is so much indebted. The railroad, the steamer 
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the modern edifice, the vast army of machines and machinery, all de- 
pend for their very existence upon the mechanical properties of this 
substance, and of its alloys. In electrical engineering, it is the mag- 
netic properties of iron, quite as wonderful as its mechanical prop- 
erties, that have created the dynamo. Without cast steel, we should 
have no extensive development of the electric railway motor. It is 
difficult to believe that the capabilities of nature are already exhaust- 
ed in this direction, and such researches as those of Prof. Barrett 
are consequently very important. 

If chemists and physicists could produce an iron that could be 
poured and cast, which would be not only a good magnetic con- 
ductor but also a fair electric insulator, the product would be of great 
industrial value, because it would no longer be necessary to laminate 
armature cores, pole pieces, induction motors and transformer car- 
cases. Stich machinery, instead of being toilsomely assembled, would 
be generously poured, like “the gentle rain from heaven upon the 
place beneath.” Hysteresis might still continue to exist, but eddy cur- 
rents would be no more. The “upwards of one hundred” alloys of 
Prof. Barrett do not seem to point to such an ideal substance; but it 
is from such researches that advance is made, and knowledge accu- 
mulated. Broadly speaking, the results seem to corroborate the pre- 
viously existing belief that in iron and its alloys, mechanical and 
magnetic hardness go hand in hand. In general, an iron that resists 
the rasp of the file may not be wooed to respond to the softer toucn 
of the magnetic field. It would be interesting to analyze from the 
tabular results whether the hardness of mechanical surface, and the 
hardness of magnetic heart, are in all cases strictly, or only crudely, 
proportional. Next, it appears that while the alloying of tungsten 
with iron affects the conductivity least, some substances affect the con- 
ductivity in magged degree. A particular alloy is described contain- 
ing nickel and manganese, which is easily drawn into wire and which 
attains the high resistivity of nearly 100 microhm-centimetres. Here 
is, certainly, a high electric resistivity, but the magnetic resistivity 
seems, unfortunately, to be very high also. It is said that the resist- 
ivity of carbon alloys rises with the quantity of carbon up to a certain 
limit, and affords a fair means of estimating the amount of carbon 


present. 


Some very interesting anomalies are presented in the magnetic be- 
havior of certain alloys. Thus 2'4 per cent of nickel in iron hardly 
affects the magnetic quality, and 5 per cent of manganese in steel 
leaves a strongly magnetic material. But 2% per cent of nickel, plus 
5 per cent of manganese in steel, makes non-magnetic steel. Two 
iron alloys are described as being magnetically superior to soft Swe- 
dish iron. One contains 2% per cent of aluminum, and the other 24% 
per cent of silicon. The former alloy is said to possess a permeability 
of 6000, or to develop a flux-density of 12,000 maxwells at a magne- 
tizing force of 2. This property ought to be useful in particular 
classes of magnetic apparatus. Curiously enough, it has been known 
for years that aluminum added to cast iron in the furnace increased 
the permeability of the casting; but it frequently happened that analy- 
sis failed to reveal any appreciable quantity of aluminum in the result- 
ing alloy. It was, therefore, sometimes believed that the aluminum 
was valuable more in the breach than in the observance, and was use- 
ful in combining with the impurities of the cast iron, by eliminating 
such impurities in the form of a slag, leaving the cast iron purer and 
more permeable. Silicon is sometimes purposely introdticed into 


transformer sheet steel; not to increase permeability apparently, but 
loss by age. It transpired in the dis- 


to stop increase in hysteretic 


Dublin trolley system, and the laboratory 
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ron « scuttle eC 1 each other in disturbing the normal value 
f the earth’s horizontal magnetic component, in the testing room 
where the measurements were made. The research mu t e if 
olved a very large aggregate amount of labor 






















Developments in Wireless Telegraphy. 





A special dispatch from Halifax, N. S., of March 23 states that 
Mr. Marconi has finally decided on Table Head, fifteen miles from 
Sydney, as the location for his Cape Breton station. 

Mr. Marconi informed the officials of the town council that flashes 
from trolley wires would interfere with his system, and he asked if 
the town could not take some action in the matter. A meeting of 
the council was immediately called and a resolution passed that for a 
period of five years the town would prevent any electric trolley sys- 
tem from being operated within one-third of a mile of the station. 
Marconi stated that work on the construction of the station would 
begin at once and would be completed within three months. 

Mr. Marconi had an escape from being seriously injured on Satur- 
day night. While his special was making slow time passing through 
Dominion Colliery, a large stone came through the window of his car 
nearly striking him. The escape from being badly hurt was very 
narrow. 

The contract for the construction of the buildings has been awarded 
to Rhodes, Curry & Company. The land required for the station 
has been given to the Marconi Company free by the Dominion Coal 
Company. 

Considerable interest has been aroused by the publication during the 
present week in the New York Herald of an alleged and apparently 
bona fide interview with Prof. Slaby, in which that well known in- 
vestigator and experimenter flouts Mr. Marconi, praises the Arco- 
Slaby system, says that Emperor William has ordered that system 
for the German Navy because Prince Henry could not get messages 
through the Marconi stations from the steamers carrying him, and 
that he, Slaby, “wished to appeal in behalf of humanity against any un- 
due commercialism in the employment of wireless, or rather the 
spark, telegraphic system.” This appears to be directed at the Mar- 
coni contract made with Lloyds and the contract with the Canadian 
Government. Prof. Slaby is also quoted as speaking of Mr. Tesla as 
the “father of wireless telegraphy,” and as citing in proof the work 
issued by T. C. Martin in 1894 on “The Inventions and Researches of 
Nikola Tesla.” He is also quoted as saying that he has transferred to 
the General Electric Company of America over 40 patents on his sys- 
tem, which if true was certainly unknown hitherto. He also ex- 
pressed doubts about oceanic transmission. 

In regard to the last point, Mr. Tesla is quoted in a subsequent 
interview in the Herald as follows: 

“While I do not believe that wireless messages over the sea will be 
as cheap as some enterprising people have asserted of late, still I can- 
not quite share Professor Slaby’s opinion in regard to wireless trans- 
mission of energy across the Atlantic. I began nearly two years ago 
the design and installment of power plants for commercial use, with 
the fullest confidence of success, basing my assurance on exact tests 
and measurements, which admit of no doubt. 

“This work was commenced only after I had completely mastered 
the problem of insuring the absolute privacy of messages, and inas- 
much as I have received in this undertaking the most generous help, 
I would be unfortunate indeed if my expectations were not to be 
fully realized. I hope, however, that the transmission of messages 
without wires is only the first and comparatively insignificant phase 
of a great revolution which will be wrought by the transmission 
of vast quantities of energy for industrial purposes to the most dis- 
tant points on the globe without wires.” 





Electrical Engineers of the Day—XXXIX. 





W. W. HANscoom. 

William W. Hanscom was born in San Francisco in December, 
1868, and received his early education in the public and private 
schools of that city. Leaving the high school in 1883 he began a 
mechanical engineering course in the National Iron Works of San 
Francisco, where he spent three years in the foundry, pattern and ma- 
chine shops, after which a further course of two years in the machine 
shop of the famous Union Iron Works completed his practical ap- 
prenticeship 

His ability was promptly recognized in his appointment as assistant 
to the mechanical engineering superintendent of the Union Iron 
Works, and this position was held until the summer of 1890, when 
he entered the draughting office as assistant to the engineering chief. 
In the meantime during his practical apprenticeship, his studies were 
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pursued in an evening school of mechanical drawing and under his 
father, Mr. W. W. Hanscom, at that time one of the leading me- 
chanical engineers of California. 

In 1886 he became interested in electricity. It was in that year he 
built some telegraph instruments and erected a social telegraph line 
which soon grew to be over twelve miles in length with a list of 
forty members. A few months sufficed to make him an expert tele- 
graph operator, and, seeking other experience in electrical work, 
he was placed in charge of the electric light plant of the Union Iron 
Works. His experience in this direction is a recital of the growth of 
the electrical department of the Union Iron Works, for from 1887, 
when its first dynamo was installed, its growth has been probably 
unequalled by that of any other manufacturing industry on the 
Pacific Coast. 

Among the work which came under his supervision as chief elec- 
trical engineer of the Union Iron Works were the design and con- 
struction of the 10,000-hp switchboard for the Bryant street power- 
house of the Market Street Railway Company of San Francisco, 
which Mr. Hanscom also installed, together with the entire equipment 
of generators and auxiliary electrical apparatus. He has installed a 
number of isolated electric lighting plants as well as nearly sixty elec- 








trical equipments on ships of the United States Navy and the merchant 
marine, beginning with the cruiser Charleston, which was under con- 
struction in 1887 and including such ships as the San Francisco, Mon- 
terey, Olympia, Oregon, Marietta, Farragut, Wisconsin, Hancock, etc. 

In 1896 the Union Iron Works began the manufacture of the 
electrical apparatus required in every line of its work, with the re- 
sult that at the present date all that is required in the line of gene- 
rators, motors, switchboards, steering gears, ammunition hoists, tur- 
ret turning gears and ventilating apparatus, together with all bell, 
annunciator, signal and tell-tale apparatus, is designed and built on 
the grounds. At times the electrical department operates 300 or more 
employees and its contracts on hand at one time, have reached an 
imposing figure. And all the while the steam plant at the works 
has been being gradually superseded by electrical power so that now 
all the cranes and tools are being operated by electric motors, which 
have been designed by Mr. Hanscom and built on the spot. 

Mr. Hanscom has equipped an extensive private laboratory at his 
home for electrical and chemical research. During the past four 
years much of his spare time has been spent in perfecting methods of, 
and apparatus for, the manufacture of storage batteries, and that his 
efforts in this direction have not been in vain is shown by the fact that 
a set of batteries which he built and sent to London in 1899 took 
the Gold Medal at the Agricultural Hall Exhibition for commercial 
efficiency, after over six months’ practical use in a Riker cart. It is 
worthy of note further that this same set of batteries is in use at the 
present time. 

Mr. Hanscom is a member of the American Institute of Electrical 
Engineers and several other engineering societies, has served as ex- 
pert in a number of engineering tests of various descriptions and was 
for a year a member of the Board of Electrical Examiners for the 
Civil Service Commission of the City and County of San Francisco. 
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Electric Haulage in Coal Mines. 


By W. B. CLARKE. 


HERE is a striking analogy between an electric mine haulage 
plant and a railway system; in fact, some of the principal mine 
haulage plants compare very favorably in size with the street 

railways in moderately large cities. This statement is well illustrated 
by the following data regarding the mines of the Berwind-White Coal 
Mining Company, at Windber, Pa., all located 
within a radius of three miles: 

Aggregate generating capacity, located in seven 
power houses, 2550 kw; number of miles of under- 
ground trolley lines, 75; number of mine locomo- 
tives, 43; aggregate horse power of mine locomo- 
tives, 4300; average number of mine cars per 
trip, 35. 

The first electric mine locomotive* in this coun- 
try was constructed in 1887 for the Lykens Valley 
Colliery of the Pennsylvania Railroad Company, 
in the anthracite district. Two smaller locomo- 
tives of an experimental nature were used a few 
months previously in a German colliery, but the 
Lykens Valley installation was the first electric 
mine haulage successfully operated on a practical 
scale. The locomotive illustrated in Fig. 2, ano- 
ther “Pioneer,” was built by the Thomson-Hous- 
ton Electric Company in 1889, and is still in every- 
day use hauling coal. The owners of this machine, 
upon being asked if it could be resurrected from 
the scrap-heap for exhibition at the Pan-American 
with other historical apparatus, replied with some 
show of indignation, that the machine could be 
loaned, provided a new locomotive would be fur- 
nished to do the work during its absence. 

The electric mine locomotives of the principal 
manufacturers follow street railway practice 
very closely in their construction. Regular 
railway motors are used, mounted on the axles in the usual manner 
and spring-suspended from the side frames of the locomotive. 
(Fig. 7). The controllers and resistances are similar to those 
used in the street railway work except that the controllers are sim- 
ply rheostatic without the “series-parallel” feature, in the ordinary 
sense of the word. In locomotive service it is found that a greater 
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f1G., I.—LYKENS VALLEY LOCOMOTIVE, 


load can be started and hauled with the motors in multiple, since 
the drivers are entirely independent and the slipping of one pair of 
wheels has no effect on the other. If the motors are in series, the 
counter e. m. f. of the motor driving the slipping wheels, limits the 
current in the other motor and decreases the potential across its 


*SeeElectrical World, Sept. 24, 1887; Oct. 22, 1887; Nov. 19, 1887. 
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terminals, thereby reducing both its torque and its tendency to accel- 
erate. In order that the motors may be operated in series on light 
service, a commutating switch is incorporated in the reverse cylinder 
of a modern type of mine locomotive controller. The reverse lever 
has four “on” positions, two for each direction, one with the motors 
in series and the other with the motors in multiple. 

The overhead construction in the mines embodies no essentially 
special features, consisting simply of ordinary trolley wire with 
bonded rail return. There is some difference of opinion regarding the 





FIG, 2.—LOCOMOTIVE BUILT IN 1880. STILL IN USE. 


most desirable potential, some using 500 volts, while others prefer 


the lower voltage of 250. 
There is unfortunately one particular in which the mine haulage 
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FIG. 3.—GENERAL PLAN OF POWER HOUSE. 


system differs widely from the street railway. The equipments of 
even small street railways are usually subject to a regular system 
of inspection and maintenance, while in mine haulage, where the 
conditions are even more severe, renewals and repairs are ordinarily 
effected only as a consequence of a “break down.” 

It may be interesting to carry the analogy a little farther and 
describe briefly the installation of the Webster Coal & Coke Company 
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at Ehrenfeld, Pa., the first mine haulage plant to embody the ad- 
vantages of electrical transmission underground with alternating 
currents at a high voltage. The haulage at this mine was accom- 
plished by the rope system and mules until the main heading at- 
tained a length of nearly two miles. At this point the necessity of 
substituting a more flexible and efficient system became very appar- 





FIG. 4.—LOCOMOTIVE AT MOUTH OF PIT. 


ent. Since the main heading will eventually extend five miles under- 
ground, there was practically no alternative and the electric haulage 
system was adopted. 

In accordance with the usual practice, ordinary direct current 
generators would have been installed at the pit-mouth. On account 
of the length of the main heading, present and prospective, and the 
large output of the mine, this system would entail a prohibitive in 
vestment for feeder copper, especially in view of the low potential, 
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where by means of transformers and a 250-kw rotary converter, 


direct current at 275 volts is delivered to the haulage circuits. 


The power-house (Fig. 3) contains two 150-kw General Electric 
belt-driven, double-current generators, separately excited and deliv- 
ering direct current at 275 volts from one side, and from the other 
three-phase alternating currents at 179 volts. The direct current at 


FIG. 6.—SWITCHBOARD IN POWER HOUSE. 


275 volts is fed into the outer end of the haulage circuit in the usuai 
manner, one terminal of the generator being connected to the trolley 
wire and the other to the rail return. The potential of the alter- 
nating currents is raised from 179 to 5600 by step-up transformers. 
The transmission line consists of a three-conductor, No. 6 B. & &., 
rubber insulated and ledd covered cable, laid in the return air-way, 
parallel to the main heading. 

The step-up transformers in the power-house and the step-down 





Fic. 5.—SUBSTATION IN MINE. 


namely, 250 volts. The system recommended by Mr. L. B. Stillwell, 
the consulting engineer, and adopted by the officials of the Web- 
ster Coal & Coke Company, embodies the generation of three-phase, 
25-cycle, 5600-volt alternating currents at the pit-mouth, their trans- 
mission to a sub-station in the mine, 9000 feet from the power-house, 


transformers in the sub-station (Fig. 5) are oil cooled and are 
exact duplicates. Taps are brought out from the primary windings 
in order to compensate for the line loss, and consequently the direct 
current voltages of the rotary converter and the generators at the 
power-house are the same. The transformers are connected in 
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“delta,” so that the disconnection of one of them cannot effect the 
system except by overloading the remaining two. 

In mine haulage, the reduction of the line drop, or in other words, 
the maintenance of the voltage at the motors, is of even greater im- 
portance than in a street railway system. There is a certain uni- 


formity of conditions, in that the worst loads are concentrated to 
some extent at the point most remote from the power-house, i. e., 
near the working face of the coal, especially if locomotives are used 
for “gathering” the coal cars from the chambers. 


In ordinary rail- 





FIG, 7.—TRUCK OF ELECTRIC LOCOMOTIVE. 


way work, however, the load varies widely in a geographical sense 
and an occasional excessive line loss, due to a temporary concen- 
tration of the load, is by no means serious. The mine haulage con- 
ditions, however, are uniformly the worst. 

The double current generators in the power-house are simply ro- 
tary converters, exact duplicates of the converter in the sub-station, 
with their shafts extended for belt driving. It is proposed, as the 
occasion requires, to remove these two generators from the power- 
house and establish additional rotary converter sub-stations in the 
mine. Large engine-driven revolving-field alternators will be in- 
stalled in the power-house and will deliver 5600-volt, three-phase 
currents direct to the transmission line. Direct current for the outer 
end of the haulage circuit will probably be supplied by a rotary con- 
verter located in the transformer room of the power-house. By 





FIG. 8.—ELECTRIC HOIST IN MINE. 


using the double-current generators a very considerable saving in the 
original investment was effected. These machines have operated in 
the most satisfactory manner, and their regulation with a rapidly 
varying alternating and direct current load has been surprisingly 
good. 

In many mines the conditions are such that double current genera- 
tors would constitute an ideal permanent installation. The induc- 
tion motor with “squirrel-cage” armature, is pre-eminently suitable 
for use in the mines, principally on account of the absence of the 


The Davis Coal & Coke 


commutator and of armature insulations. 
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Company, for instance, with extensive operations at Thomas, Coke- 
ton and Henry, W. Va., use direct current for mine haulage only. 
For all other purposes alternating current induction motors are 
used and generators of both types are installed in each of the power- 
houses. By means of the double current generator, both classes of 
service may be operated from one machine, while at the same time 
the advantages of high voltage transmission are within easy reach. 
The writer ventures to predict the frequent use of the double-cur- 
rent generator in mining work. 

The present load at the Webster power plant consists of four 
13-ton electric mine locomotives, and four electric hoists, each 
equipped with an 80-hp railway motor with controller and rheostats. 
The mine locomotives regularly haul trips of 50 mine cars on the 
main headings, which are driven practically level and laid with 50-lb. 
steel rails. These conditions are especially favorable for what may be 
called express haulage, i. e., long trains of cars moved rapidly on 
good substantial track. Branch headings are driven on a Io per cent 
grade to the left from the main heading, and at their ends are in- 
stalled the electric hoists operating as engine planes. On level en- 
tries turned to the right and left from the branch headings, the 
mine cars are handled from the rooms to the inclines by mules, or 
“hay-burners,” as they are familiarly known. Trips of twenty-five 
cars are handled by the electric hoists on the branch headings or in- 
clines. As the output of the mine increases and as the main head- 
ing progresses additional locomotives and hoists will be installed. 





The Marconi Wireless Telegraph System in Canada. 


By WItFrip BLAyDEs. 


N Monday, the 17th instant, Mr. G. Marconi, on behalf of Mar- 
O coni’s Wireless Telegraph Company, Limited, and of the 
Marconi International Marine Communication Company, 
Limited, the two English companies that control the Marconi patents, 
and Sir Wilfrid Laurier, G. C. M. G., Prime Minister of Canada, on 
behalf of the Dominion Government, affixed their signatures to an 
agreement, of which it is the object of this article to give some ac- 
count. In all, the agreement consists of but fourteen clauses, and it 
may therefore be worth while to consider them sereatim, merely 
disentangling their provisions from legal verbiage. 

Clause 1 provides that the Marconi companies shall erect and 
equip two stations on the coasts, respectively, of Great Britain and 
Nova Scotia, for the purpose of carrying on wireless communication 
on a commercial basis between Canada and Europe. By Clause 2 the 
Dominion Government agrees to pay the sum of $80,000 for or toward 
the erection and equipment of the station on the Canadian side. 
Clause 3 is purely administrative in its nature. By Clause 4 the com- 
panies secure for their messages over all government land lines the 
right of transmission at rates not less favorable than those which 
may be charged from time to time to other telegraph companies for 
the transmission of ordinary commercial messages. 

Clause 5 puts the government land lines on terms not less favorable 
than any other lines in the event of the companies making any ar- 
rangement with such other non-government lines respecting the divi- 
sion of rates on through messages. 

The clause numbered 6 is that to which, perhaps, most public in- 
terest will attach, especially, I should imagine, among holders of cable 
stock, although, be it said in passing, no one with any proper knowl- 
edge of the subject, certainly no one in touch with Mr. Marconi’s own 
views upon it, is so foolish as to believe that, at any rate for a con- 
siderable time to come, there will not be enough work for cables— 
though not impossibly at reduced rates—and “wireless” both. 

This clause, the sixth, in brief, establishes a shore-to-shore rate 
for wireless messages between Canada and Great Britain, which is 
to be “fully sixty per cent less than the rates now charged for cable- 
grams” between the coasts of those countries. “That is to say,” the 
clause proceeds, for the sake of precision, “that whereas the present 
rate per word for such messages is now twenty-five cents, the com- 
panies undertake to charge not more than ten cents per, word for such 
messages.” The rate for government and press messages is next 
fixed at five cents per word, and the clause goes on to provide, finally, 
that in no case shall a higher rate be charged for wireless messages 
between Canada and Great Britain than from time to time may be 
charged for similar messages between Great Britain and any other 
part of “the Atlantic coast of the continent of North America.” The 
significance of the frequent appearance of the word “coast” in this 
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clause lies, of course, in the fact that the companies cannot control 
land rates and, no more than the cable companies, can they undertake 
to deliver a message from England to a destination at some place, say, 
in the Northwest Provinces, at the same rate at which they can afford 
to deliver such a message in an Eastern district. “Shore-to-shore” 
rates, therefore, seemed to offer the best method of avoiding any pos- 
sible confusion. 

Clause 7 is very brief. It merely embodies the natural wish of the 
Dominion Government, to which the companies readily assented, 
that, so far as possible, Canadian machinery, labor and material should 
be used in the construction of the station in Nova Scotia. 

The next five clauses (8, 9, 10, 11 and 12) contain provisions re- 
lating to the establishment of Marconi ‘stations which the govern- 
ment may desire to erect “for communication with any of its light- 
houses or life-saving stations on the coast, or between the mainland 
and any island within the jurisdiction of Canada, or with any ships 
passing to and fro, or in any way to assist in its operations for the 
protection of life and property on the seacoast or inland waters of 
Canada, or for the improvement or assistance of navigation.” The 
general effect of these provisions is that, in the first instance, the 
companies are to be given the option of erecting, equipping and main- 
taining all or any such stations at their own expense. In the event 
of their so doing, they will of course receive the whole of the tolls, 
over the rate of which at the shore stations, i. e., upon shore to ship 
messages (only) the government, of course, retains the control 
which, with respect to all Canadian telegraph rates, is vested in the 
Governor in Council. 

In the event, on the other hand, of the companies not desiring to 
avail themselves of their option in any particular case or cases with 
regard to the establishment of such stations, then the government 
shall be at liberty to take the same in hand upon its own account, the 
companies agreeing in such case to furnish the machinery and appar- 
atus required at “fair and reasonable prices,” to waive their claim for 
patent rights and royalties, and in the case of ship tolls, to take for 
themselves only those collected on the ships by their own agents for 
the transmission of messages from ship to shore, leaving as the prop- 
erty of the government the tolls to be collected at the shore stations for 
messages transmitted from shore to ship. 

The effect of Clause 13 is to include within the sphere of operation 
of the agreement all lighthouses and stations maintained by the gov- 
ernment on the coast of Newfoundland, “in so far as the companies 
have power” to give practical force to such inclusion—the proviso, 
of course, being advisable in view of the recent attitude of the Anglo- 
American Telegraph Company. 

The fourteenth and last clause is framed chiefly, I think it may be 
safely assumed, in view of the possibility of an American company 
or other corporation acquiring the American rights of the Marconi 
patents, in which will be included, naturally, the right to use the 
Marconi system for direct communication between Great Britain and 
the United States. The clause fully secures to any such corporation 
or company its due monopoly with respect to such communication, 
laying down clearly that the companies shall not be bound to accept 
messages in Great Britain for wireless transmission via Canada, to 
destination in the United States or in other parts of the continent 
of America outside the jurisdiction of Canada. 

This review, in the course of which I have endeavored to avoid 
the omission of any important point, may, I hope, suffice to show 
that the agreement is one which, whilst it may well afford matter for 
legitimate satisfaction to Mr. Marconi and his companies, is yet 
eminently fair and reasonable from the standpoint of all parties. 
It is not too much to say that its conclusion represents an important 
epoch in the practical development of wireless telegraphy, not only 
on this side of the Atlantic, but in the world generally. It is true 
that this is not the first official government recognition received by 
Mr. Marconi, since his system has for several years been employed in 
the British Navy, thirty-seven ships of which carry installations 
of the Marconi apparatus. The latter, however, is still of an old pat- 
tern, dating from before the days of “tuning,” although it is rumored 
that the British Government in its wisdom has from time to time 
contemplated the idea of improving it upon lines and by methods of 
its own devising. Even so recently as a few weeks ago Lord Lon- 
donderry, the English Postmaster-General, is reported to have stated 
in the course of a speech before the House of Lords that at the present 
time the Admiralty is conducting experiments in the neighborhood 
of Portsmouth, from which the government looks—it must be said, 
with a cheerfulness unwarranted by experience—for “very impor- 
tant results.” In the meantime, however, and pending some justifi- 

cation of this rather airy official hope, Mr. Marconi, who would 
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appear to regard the British Government in its capacity of rival in- 


ventor, with some equanimity, has pursued the development of his 
system to such a point as to justify him in the undertaking, under 
the agreement which we have been considering, of regular commer- 
cial transatlantic work. And upon the substantial character of this 
later development, as already demonstrated by Mr. Marconi in the 
course of his experiments last December at St. John’s, Newfoundland, 
and, more recently, on board the American Steamship Philadelphia, 
it will ever remain the distinction of Canada that its government has 
been the first to bestow official recognition, as it is first also among 
governments to have made proof of that practical faith in the value 
of transoceanic wireless telegraphy, which is demonstrated by its 
subsidy of $80,000 to the Marconi companies for the purposes of 
their work in Canadian territory. 

This is not to say, of course, that under the agreement herein 
referred to and analyzed, the Dominion Government has not se- 
cured to itself, in return for its financial grant, advantages, par- 
ticularly. in respect of cheap rates, which I think must be deemed, as 
I have no doubt whatever that they will be deemed by the people of 
Canada, to constitute an ample quid pro quo. Such fact, however, 
in no way detracts from the interest of the consideration to which 
I have just alluded, and that consideration, I venture to say, is one 
which, in history, will redound to the credit of Canadian administra- 
tors for a wise far-sightedness beyond what has been displayed by 
government officialdom in some other parts of the world, where it 
would seem to be almost an object to compel to be carried out in for- 
eign countries and under foreign control, the development of a sys- 
tem which to-day—had but more wisdom prevailed in British coun- 
sels a few years ago—might have been possibly the most valuable 
monopoly of the British Empire. I do not, of course, expect the 
American readers of this journal to share my own personal regret 
that this is not the case. They will readily assent, however, I am 
sure, to the justice of the sentiment which the spectacle of such 
supineness in high places at home can hardly fail to rouse in an 
Englishman acquainted with the facts. As matters stand, the Mar- 
coni companies, though English in their constitution and domicile, 
are probably the most cosmopolitan in existence in the range of their 
enterprise, and, as England’s loss is thus the gain of the world, there 
is, perhaps, national feeling aside, no great matter for impartial re- 
gret. But an increasing number of English people will, I think, 


nevertheless, feel some sorrow that the credit of being the first to: 


recognize the vast and far-reaching importance of a discovery which, 
for instance, makes it possible for orders to be instantaneously trans- 
mitted from Portsmouth direct to the Fleet at, say, Madeira, the Cape 


Verde Islands, or in any part of the Mediterranean—not to go beyond 


the distance over which Mr. Marconi has already successfully received 
messages—sorrow, I say, that credit will not now belong to their 
own government. Since, however, that was not to be, I think they 
will consent that the next best thing is that such credit should go, 


as it now must, to the government of a British Dominion “beyond the- 


seas.” 


Tests of a High Tension Switch. 


Some interesting tests of a high tension switch were recently made 
at the Colgate power house of the Bay Counties Power Company, 
California. A single pole switch was connected directly across the 
40,000-volt bus bars that were receiving current from generators 
having a rated capacity of 7500 kilowatts through transformers of 
equal capacity. This switch was closed and opened ten times in the 
space of two minutes and it opened the dead short circuit each time 
safely and easily and without damage to the switch, transformers, or 
lines. One of the two Bay lines that were in parallel was then cut 
out at Colgate but left in parallel with the other at a station 120 
miles from Colgate, and the switch connected across this line, thus 
giving 240 miles of line between the switch and bus bars. The 
switch was closed and opened fifteen times in the space of three min- 
utes, and it opened the short circuit each time safely and easily and 
absolutely without damage to transformers or lines. The switch 
opened the short circuit the twenty-fifth time fully as well as the first 
time, and was in no way damaged by the extremely severe test of 
opening a dead short circuit at 40,000 volts with generator and trans- 
former capacity of 10,000 horse-power behind it, twenty-five times. 
This switch was designed and built by J. Nelson Kelman, superin- 
tendent of the Colgate division of the Bay Counties Power Company, 


and the tests were made in the presence of Mr. L. M. Hancock, Gen- 


eral Superintendent of the company, and others. 
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The Transmission System of the Compania Explotadora 
De San Ildefonso of the City of Mexico—III. (Concluded). 


By STEPHEN Q. Hayes. 
THE DISTRIBUTING SWITCHBOARD AT LA VERONICA. 


HE distributing board at La Veronica receiving station is 
shown in Figs. 33 and 34. This station, located in the suburbs 
of the City of Mexico, is shown in Fig. 32. It has a total 

length of 38 ft., and is made up of panels of white Italian marble 
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FIG. 31.—GENERATOR AND TRANSFORMER CONNECTIONS. 


for the exciter, feeders, direct-current side of the rotary, with panels 
for the generator and transformer, alternating-current side of the 
rotary, and the storage battery. As Fig. 33 shows clearly the gen- 
eral arrangement of the board and the type of meters, switches, etc., 
used, it is unnecessary to give a detailed description. Some features, 
however, are worthy of note. 

Panel B, which controls the 375-kw, 2600-volt, three-phase gen- 
erator, has, in addition to the apparatus usually supplied, a poly- 
phase integrating wattmeter which registers the total amount of 
power supplied by the steam-driven generator. By subtracting this 
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that it is impossible for the attendant to come in accidental contact 
with the live portion of this switch. In connection with these 
switches it would be well to note that they are not intended to open 
the 2600-volt circuit when the load is on, as this is readily done by 
the circuit breakers. 

Fig. 31 shows the diagram of connections of the first three panels 
—the exciter, the generator and one bank of lowering transformers. 
On the exciter panel the connections are so made that the exciter 
or the storage battery, or both in multiple, can feed the field bus- 
bars. The two four-point receptacles are so connected that the volt- 
age of the battery or of the exciter can be read before connecting it 
to the field bus-bars back of the generator panel. The middle pole 
of the exciter switch is at the present left unconnected, but will ulti- 





FIG. 32.—LA VERONICA RECEIVING STATION, EXTERIOR. 


mately run to an equalizer bus-bar when a second exciter is installed. 

On the alternating-current generator panel the circuit breaker is 
used as a main switch for connecting the machine to the bus-bars 
after the synchronizer lamps have indicated+ that the machine is in 
synchronism and the two voltmeters have shown that its voltage is 
the same as that of the bus-bars. 

By means of two shunt transformers and an eight-point voltmeter 
receptacle, the voltage across any phase of this machine can be read. 
As will be noticed, the same series transformers are used for the am- 
meters and the current coils of the wattmeter. The voltage coils of 
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Fic. 33.—LA VERONICA SWITCHBOARD 


amount from the total power recorded by the wattmeters on the 
outgoing lines, the power received from the transmission line is 
readily determined. On panel C are three Bristol recording volt- 
meters which record the voltage fluctuations for a period of 24 
hours. 

On all of the alternating-current feeder panels the switches are 
knife-blade switches, having a hole in the end of the switch and 
operated by means of a long wooden pole with a hook at the end of 
it. These hook-type switches are boxed in by marble barriers so 


this wattmeter are fed from one pair of 3000-100-volt, 44-kw trans 
formers, stepping down from 2600 to 86.7 volts. This transformer 
ratio, 30-1, was used in place of 26-1, as it permitted the use of stand 
ard sizes of meters. The ground detector shown in this diagram is 
connected to the bus-bars in the usual manner. The three Bristol 
recording voltmeters are fed from the secondaries of the 4-kw watt- 
meter transformers spoken of above. 

On the transformer panel it will be noticed that the lowering 
transformers are connected in delta on the high-tension side through 
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fused circuit breakers for disconnecting them from the 20,000-volt 
bus-bars. On the low-tension side hook type switches with fuses 
are connected between the transformers and the 2600-volt bus-bars. 
Two single-phase indicating wattmeters are connected by the method 
previously described to divide the load properly on a three-phase 
circuit. The ammeters on this panel are run from series transform- 
ers that differ from those used with the wattmeters, in that two of 
the wattmeter transformers have 2’%2-ampere coils and the ammeters 
have to be run from 5-ampere series transformers. The latest ar- 
rangement adopted by the Westinghouse Company for these watt- 
meters is to supply 5-ampere transformers throughout, winding one 
of the wattmeters with a 10-ampere coil, and using the same trans- 
formers for ammeters and wattmeters. With this arrangement one 
wattmeter has twice the current but only half of the number of turns 
that the other one has, and, therefore, in both cases the ampere turns 
are the same and the wattmeters divide up the load as before. 

Fig. 35 shows the connection of one of the new polyphase feeders 
and one of the old ones, and indicates the method of wiring up the 
compensators, regulators, wattmeter, etc. On this feeder there are 
two single-pole automatic circuit breakers, three single-pole hook 
type switches, one polyphase recording wattmeter, one voltmeter, 
two compensators, an eight-point voltmeter receptacle and a poly- 
phase regulator. 

The wattmeter has its current coils fed from series transformers 
in the main circuit, and its voltage coils from shunt transformers 
connected on the line side of the regulators. The voltmeter is con- 
nected to the eight-point voltmeter receptacle in such a way as to in- 
dicate the voltage across any of the three phases at the point of dis- 
tribution. This is accomplished by means of two compensators 
which are connected in between the shunt transformers and the re- 
ceptacle in such a manner that their voltage is opposed to that of 
the transformers and, therefore, reduces the reading of the volt- 
meter by an amount proportional to the drop in the line, and the 
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FIG. 34.—-LA VERONICA SWITCHBOARD AS INSTALLED. 
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meter reads, not the voltage at the station, but the voltage at the 
point of consumption. The voltage of the feeder is then adjusted by 
means of the regulators until the feeder voltmeter registers the same 
as the bus voltmeter which indicates that the voltage at the point 
of consumption is normal. 

These compensators can be set for a certain ohmic drop and a 
certain inductive drop, which can be calculated beforehand from the 
known dimensions of the circuit and the relative location of its vari- 
ous wires, together with the frequency and other controlling factors. 
As shown on the diagram, these compensators have their current coils 
fed from the secondaries of three series transformers so connected 
that each compensator receives current from two transformers. 

The polyphase regulator shown on this diagram is installed for the 
purpose of regulating the voltage on the feeder, and can be arranged 
to increase or diminish the voltage of the bus and so keep the dis- 
tributing voltage constant. 

Fig. 36 shows the connections of the lowering transformers used 
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have their loops connected to the regulator. This was done to have 
all the transformers identical and to enable two transformers con- 
nected in V to be used for transforming from three-phase to three- 
phase so that the disabling of one of these transformers would not 
put the rotary and storage battery out of service. 

When starting up this rotary from the alternating-current side, the 
starting motor switch is thrown first on the lower voltage and then 
on the higher. The starting motor is wound with a fewer number 
of poles than the rotary, so that its synchronous speed is higher than 
that of the rotary. As the amount of slip in the motor depends on 
the voltage impressed at its terminals, two voltages are selected such 
that one gives a speed slightly above the synchronous speed of the 
rotary and the other a speed slightly below. By throwing the start- 
ing motor switch first to one side and then to the other, it is possible 
to bring the rotary exactly to synchronous speed before connecting 
it to the bus-bars. By means of the lamps and plugs shown, the in- 
stant of synchronizing is indicated by the lamps going out. The 





FIG, 37.—TRANSFORMER HOUSE, FIG, 38 —HIGH TENSION TRANSFORMER HOUSE, 


CLOSED. OPEN. 


for the rotary converter, as well as those of the rotary itself and its 
exciter. The three 135-kw lowering transformers used for this ro- 
tary have a series of loops brought out on their high-tension (2600- 
volt) side. These loops are connected to a regulator face plate so 
that the ratio of transformation can be altered from 2600-300 volts 
to 2600-460 volts, which will change the voltage on the direct-cur- 
rent side of the rotary from 500 to 750 volts. This large range of 
voltage is designed to enable the rotary to charge the storage bat- 
tery at the period of light loads. As the load on the station increases 
it becomes necessary for the battery to help the alternating-current 
bus-bars by feeding back through the rotary, converting from direct 
to alternating current. 

As the battery voltage drops the regulator again comes into play 
to keep the voltage.on the high-tension side of the transformers con- 
stant at 2600 volts, while the voltage on the low-tension side is drop- 
ping from 460 to 303 volts. As will be noticed, all three of these 
135-kw transformers are provided with loops, but only two of them 


FIG. 39.—LOW TENSION TRANSFORMER HOUSE, 
OPEN. 


main switch connecting the rotary to the lowering transformers is 
then closed. 

The main point of interest in connection with this rotary is the 
fact that it is arranged to convert from alternating to direct current, 
or vice versa. In his latter case, running from direct to alternating, 
unless there is some machine running on the alternating-current bus- 
bars, the rotary is liable to speed up, or at least not to hold the fre- 
quency constant. A heavy load taken from the alternating-current 
end will cause sufficient armature reaction to weaken the field, and 
like all direct-current motors, if the field is weakened while the volt- 
age on the armature is maintained constant, the rotary will tend to 
speed up, increasing the frequency. To avoid this, the field of the 
rotary is connected to a special exciter mounted on the shaft of the 
rotary. This exciter is worked low down on the saturation curve 
so that a slight increase in speed will greatly increase the voltage 
generated by the exciter. Accordingly, when a heavy load weakens 
the field of the rotary and the latter tends to speed up, the exciter 





548 





also speeds up and the greatly increased voltage applied to the term- 
inals of the rotary’s field strengthens the field and holds the speed 
practically constant. 

In starting up from the direct-current side, the method of procedure 
is to close the field switch that connects the shunt field to the direct- 
current bus-bars and to close the circuit breaker, as well as the 
negative switch. The armature circuit is completed through the re- 
sistance of the starting rheostat connected across the positive switch. 
The series field is opposed to the shunt field, and the rotary will 
rapidly speed up as the resistance of the starting rheostat is cut out. 
Then either the positive switch is closed, short circuiting the start- 
ing rheostat, or the equalizer switch is closed, cutting out both the 
starting rheostat and the series field—for the rotary runs as a shunt 
wound machine when running from the direct-current side. 

One of the voltmeter plugs is put in the receptacle that connects 
the battery bus to one side of the differential voltmeter, and the 
other plug is put in the receptacle which connects the exciter to .the 
other side. When this voltmeter indicates zero it shows that the ex- 
citer is at the same voltage as the bus-bars and then the second field 
switch is closed, thus for an instant running the exciter in multiple 
with the battery. 

After opening the first field switch the field of the rotary remains 
connected to the exciter. The alternating-current side is then syn- 
chronized with the bus-bars in the usual manner and the three-pole 
switch is closed, allowing the rotary to feed back through the three 
135-kw transformers to the 2600-volt bus-bars and out over the three- 
phase, 2600-volt feeders. 

The primary distributing space voltage around the City of Mexico 
is 2600 volts. The distribution is by means of overhead wires in the 
suburban districts and by underground wires in the central part. 
The overhead distribution coyers 11 miles and the underground 
31 miles. The overhead distribution supplies motors and single-phase 
lighting. The primary distribution has seven feeders, of which four 
are used for motor work and three for lighting with reaction regula- 
tors. Figs. 37, 38 and 39 show the “kiosks” or transformer houses 
used around the City of Mexico. Fig. 37 shows the kiosk closed, and 
illustrates clearly the type of overhead construction in use. Fig. 
38 shows the kiosk open. As may be ‘noticed, the 2600-volt trans- 
former connections are protected by fuses in glass tubes, these fuses 
having barriers between them. Fig. 39 shows the transformers and 
the secondary connections. 

The secondary distribution is four-wire, two-phase, 240-volt, with 
a fifth wire connecting to the middleof the secondaries. This ad- 
mits, first, supplying two single-phase ‘lighting systems, 240-volt, 
three-wire lamps being connected on 120 volts between the outside 
wires and the neutral, which has a section of half of the outer wires; 
second, two-phase distribution for motor work, four-wire, 240-volt, 
without affecting the good regulation for lighting purposes. This 
distribution is more simple and more economical than the three- 
phase, 120-volt, four-wire system commonly employed. 

The underground distribution has three-phase feeders, 2600 volts, 
supplying the three principal centers of distribution. A fourth 
feeder connects to all three centers. These three feeders distribute 
light and feed some small motors of regular output. The fourth 
feeder furnishes power to motors of a greater capacity than 5 hp, 
such as elevator motors, whose starting might affect the regulation 
of the circuits. It also serves as a spare cable in case of damage to 
one of the first ones. These cables are insulated, and being armored, 
are laid directly in the ground. 

For many of the details of the apparatus and the actual installa- 
tion, as well as the photographs of the plant, map, etc., the writer’s 
thanks are due to Mr. Isador Sternfeld, of G. & O. Braniff & Co., 
the Mexican agents of the Westinghouse Electric & Manufacturing 
Company. Credit for the successful commercial development of the 
plant is due to Mr. Norman Rowe, engineer in charge throughout its 
construction. 





Dutch Cable Scheme. 





A cable despatch states that the Government of the Netherlands 
has submitted to the States General a telegraphic convention with 
Germany, providing for a joint subsidy for cables to the Dutch colo- 
nies in the Far East. It is proposed to connect the Islands of 


Menado and Celebes (in the East Indies, East of Borneo) with the 
American Philippine cable, which will be connected with Shanghai. 
The importance of the convention lies in the fact that through it 
communication may be established with Europe via America. 
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Synchronous Motor Stability and Overload Capacity 
Curves. 





By F. G. Baum. 


OTHING new will be presented in this paper, the attempt be- 

N ing made merely to put the matter in such shape as to bring 

out some important factors influencing the stability and over- 

load capacity of motors. It will be assumed that the e. m. f. waves 

of motor and generator are sine waves, and that the generator runs 

at uniform speed. By the overload capacity is meant the percentage 
overload the motor will- carry, and not fall out of step. 

A motor may be said to be stable when changes of load do not 
cause temporary “hunting.” Changes of load must necessarily be at- 
tended by an angular swing of the motor to the new position for 
equilibrium for the new load. The most stable motor generally will 
be the one im’which the angular swing for a given change in load is 
least. 

It is well-known that the tendency of a motor to “hunt” or fall out 
of step “Cheglecting differences in the e. m. f. waves or non-uniform 
rotation of generator) due to changes of load depends (1) on the 
impedance in the circuit on the motor side of the line where the im- 
pressed pressure is maintained constant; (2) on the ratio of the re- 
actance and resistance in the impedance referred to in (1); (3) on 
the excitation of the motor relatively to that of the generator. 

A motor may operate without “hunting” when the load changes not 








FIG. I.—METHOD OF DETERMINING SYNCHRONOUS MOTOR CURVES. 


too rapidly, and yet surge or hunt temporarily, or perhaps fall out 
of step, if the load is added suddenly. These surgings, even if they 
do not throw the motor out of step, cause a disturbance of the volt- 
age of the entire system, and although they last for only a few sec- 
onds they are to be avoided if possible. 

When a synchronous motor is carrying no load the pressure de- 
livered to it and the back e. m. f. of the motor are practically in oppo- 
sition, independent of the excitation. Ifa load is added to the motor, 
it must fall back behind the impressed pressure through such an elec- 
trical angle as will allow enough current to flow into the motor to 
take care of the load. The electrical angle through which the motor 
armature must move is, of course, proportional to the mechanical 
angle through which the armature must swing. To show the sta- 
bility, therefore, curves are plotted between the power developed by 
the motor P, and the angle d1:, between the motor pressure E2 and the 
pressure EF; delivered to the motor circuit, the latter presumed to 
remain constant. 

The impedance on the motor side of the point where E; is main- 
tained constant is made up of the resistance and synchronous reac- 
tance of the motor and the resistance and reactance of the line be- 
tween E; and the motor. Instead of giving definite values to this im- 
pedance, we will say that the pressure consumed by the impedance 
when 100 per cent current flows over it is a certain percentage of the 
impressed pressure F;. Changing the percentage pressure consumed 
by the impedance will only change the scale of the ordinates of the 
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curves, as will be shown. The advantage of this method is that it 
makes the curves obtained independent of the voltage or current za- 
pacity of the particular motor under consideration. Different motors, 
however, operating under different conditions will have different re- 
lations between the reactance Lw and resistance R, which make up 
the impedance. The same set of curves are, therefore, worked up 


for different values of 6 (= tan—‘"2) = 88 degs., 80 degs. and 











5 E, 


Currant ——— 


Power —-— 


Pressure = .375 Ei 
Pressure =, 


300-4 
E =Constant = 100 


A = tan! Lw . 88 
K 


Seale when Resultant 


Seale when Resultant 


Percentage Output, or Current 


Percentage Output of Motor 


150 160 140° 120 100° 90 “30° -60° -40° -20 
i 


Angle between E, and E2 


FIG. 2.—SYNCHRONOUS MOTOR STABIL- 
ITY AND OVERLOAD CAPACITY CURVES. 


7114 degs. These will cover all the ordinary cases met with in prac- 
tice. Intermediate values may be interpolated without much error. 
The curves have been determined graphically for different values 
of the back e. m. f., E2, of the motor, assuming a constant impressed 
pressure. This impressed pressure is always taken as 100 per cent. 
The method of attaining the curves is clearly shown in Fig. 1. The 
current line is assumed fixed, which, with a given value of 0, fixes 
the direction of the resultant pressure E’. Since the current in the 
motor is proportional to the resultant of FE; and F2, lengths along E’ 
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full load current. If the impedance is all in the motor, this corresponds 
to a short-circuit current of 224 times full-load current on normal 
pressure. A change in the percentage pressure consumed will, as may 
be easily seen, merely change the scale of the ordinates of the curves. 
In getting the curves a large scale of pressures was taken to get the 
results as accurate as possible. A protractor with about 14 inches 
diameter will give good results. 

The mechanical power developed by the motor will be P = E;/ cos 


At full load current r 
E' = 1YR24+(Lw)=.875 Ei 
" { { 
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ITY AND OVERLOAD CAPACITY CURVES. 


6: The current, as explained above, was determined by scaling the 
value of.the resultant pressure. In Fig. 2 are shown the curves be- 
tween P and di, the angle between /; and F:, for the ratios FE: = E,, 
and E, = 1.2 Ei, Es, 8 E;, and for @= .88 degs. This corresponds, 
practically, to the cases where E; is maintained constant at the ter- 
minals of the motor, the copper loss of the motor being about 1.3 
per cent, and the reactance pressure 37 per cent. The point at which 
E, is maintained constant may be taken at the terminals of the gen- 
erator if the generator capacity is large in comparison with the motor 
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are proportional to current. If the pressure consumed in the circuit 
of the motor side of the point where E; is maintained constant is, say, 
37 per cent of E,, then when LE’ = .375 E; we have full-load current, 
or 100 per cent current. When £’ = .75 E, we have 200 per cent cur- 
rent, etc. The curves are all worked out for 374 per cent pressure 
consumed by impedance when 100 per cent current is passed over it. 


~s 


A very simple method will be given for determining the value E’ for 





load, and the transmission line is short. The left-hand scale in Fig. 
2 is used for this case. 

Suppose, however, that the generator capacity is about equal to that 
of the motor. Then the constant value £: is the excitation voltage of 
the generator, and the impedance of the generator must be included in 
the motor circuit. If the generator is similar to the motor, then the 


resultant pressure necessary to get 100 per cent current between the 
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two machines must be about .75 £; (=2 > .375 £1). This means 
that we must reduce the scale of ordinates one-half. For this case 
the right-hand scale of Fig. 2 is used. This scale may also be used to 
study the parallel operating qualities of the two machines. The inter- 
change of power for any particular electrical angular displacement 
between the two machines may be obtained. The corresponding 
mechanical angle is equal to the electrical angle divided by the nuin- 
ber of poles. 

Fig. 2 shows clearly the effect of the impedance in the circuit on 
the motor side of the point where £; is maintained constant. The 
overload capacity, as shown by the above example, varies inversely 
as the impedance. The effect of the excitation on the overload -a- 
pacity is shown, as is also the effect of the excitation on the stability. 
The overload capacity is 0 per cent when E:=— .8E£, is 25 per cent 
when E,= E;, and 50 per cent when £2—1.2:. When E:= .8F; 
the motor must swing through 75 electrical degrees, from no load to 
full load. When E,—1.2; the swing is 40 degs. The above is on 
the assumption of 75 per cent pressure consumed by impedance. For 
the same change in load, the tendency to shunt is shown to be greater, 
that is, the angular swing for a given change of load is greater near 
full load than at partial load. This tendency to hunt for changes of 
load near full load can be particularly noticed when synchronous 
motor generator sets or synchronous converters are operating on a 
street railway load, and especially on long distance transmission sys- 
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tems, where no provision is made for holding the pressure at the 
motor terminals approximately constant. 

Fig. 3 shows the relation between P and ¢; and J and ¢:, from 
which the power factor for any particular load may be determined. 
To determine the percentage current for any percentage load, move 
along a vertical line from the power curve to the corresponding cur- 
rent curve. 

Fig. 4 shows the comparison of four different cases when the motor 
is excited equal to that of the generator. The percentage pressure 
consumed by the impedance for 100 per cent current is the same in 
each case, 37.5 per cent, but the ratio of Lw/R = tan a is differ- 
ent. © = 85 degs. corresponds to a copper loss due to the motor 
load of about 3 per cent, @ = 80 degs, to a copper loss of about 6% 
per cent, and 6 = 71% degs., to a loss of about 11% per cent. These 
losses are all, of course, on the motor side of the point where F; is 
maintained constant. We see here the advantage of large reactance 
compared to resistance, both as regards the angle through which the 
motor must swing for a given load and to get large overload ca- 
pacity. The overload capacity is 80 per cent for 9 =71% degs., and 
150 per cent for 9 = 88 degs. The curve for © = 90 degs. will not 
differ much for the curve given for @ 88 degs. A motor operating 
on a street railway load may momentarily be called upon to pull sev- 
eral times its normal load and, of course, if the overload capacity js 
smaller than the load called for, the motor must fall out of step. 

Fig. 5 gives the relation between P and the angle between EF; and 
E;, for different ratios between E: and E;, assuming © = &o degs., and 
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Fig. 7 gives the curve for © = 71% degs. The curves between P 
and ¢, and J and ¢; are given in Figs. 6 and 8. To find the current 
corresponding to a given load, go along.a vertical line from the point 
on the power curve to the corresponding current curve. 

In practice, @ generally has a value between 80 degs. and 88 degs. 
The percentage pressure to overcome the reactance and resistance on 
the motor side of the point where E; is maintained constant will gen- 
erally be larger than .3 75 £:, perhaps more generally .5 £:, for mo- 
tors of moderate size. 

From the curves given the importance of designing the transmis- 
sion system for small copper loss, and especially of providing means 
by which the pressure at the terminals of the motor may be main- 
tained practically constant, is made evident. The advantage of over- 
excitation of the motor and of small impedance is also apparent. 

The percentage pressure consumed by the impedance on the motor 
side of the point where £; is maintained constant may be calculated 
from the impedance of the line and the synchronous impedance of the 
motor. The synchronous impedance of the motor-is usually deter- 
mined by running the motor as a generator and determining the ex- 
citation necessary to force full load current through the motor. with 
the armature on short circuit. This determines the impedance with 
weak fields and will give a larger value than that corresponding to 
the working pressure. The following is a method for obtaining the 
percentage impedance pressure, when the motor is developing normal 
pressure, without disconnecting the motor from the circuit. This 
method may have been given before, but I do not recall having’ seen 
it. 

Take all load off the motor, and set the excitation to the normal 
working value, £: being the volts corresponding. Now raise /; until 
one-half to full load current flows in the motor. The current should 
be as near full load as possible. Full load current may, however, 
distort the e. m. f. developed by the motor and cause it to hunt. 
If no hunting is produced full load current may be drawn. Since the 
load on the motor is small and the armature current large, the im- 
pressed pressure and the pressure developed by the motor are prac- 
tically in opposition, and therefore the difference between F: and E. 
is the pressure forcing the current over the motor and line, from 
which the percentage pressure to give full load current may be calcu- 
lated. Fig. 9 gives the pressure relations. The angle © and 6, will 
generally be about equal. If it is not possible to raise the pressure 
FE, because the circuit pressure must not be disturbed the following 
method may be used: 

With the value of F, kept normal, lower the excitation of the 
motor until practically full load current is obtained in the motor. 
This will give a larger value for the percentage impedance pressure 
than we would get where the motor excited for a normal pressure, 
but will be accurate enough for practical purposes. 


Condenser Effects With Rotating Disks. 


By A. G. DELL. 

EFORE giving an account of some recent experiments on tlie 
B rotating disk arrangement which has furnished the subject of 
several articles by the writer in these columns, a brief de- 
scription of the apparatus in its present form will not be out of place. 
Referring to the accompanying illustrations, the second box 
has a spark-gap under a disk which is adjustable by means of a wire 
passing through rubber and seen extending out af one side. No. 1 
has its spark-gap fixed, but since the photograph was taken it has 
been also made adjustable like No. 2. The boxes are sunk into the 
stands on which they rest to prevent moisture from penetrating 
the boxes, wood, glass, glue, putty, sealing wax, shellac, oil, rubber 
and woolen cloth. The sides of the boxes that do not contain glass 
are now covered with sheets of mica covered with shellac and the 
edges sealed with wax. The rubber tubes are double. and at pres- 
ent there is another tube on the outside not touching those shown; 
these are tied on the glass tube separately and sealed with wax. 
The legs of the boxes have pieces of cork glued on them, which may 
be cut off so that the disks may be leveled to suit the place on which 
they stand when used. Through the winter I have had no trouble, 
the calcium chloride contained in the boxes being but slightly active. 
In summer when the humidity is high and weather warm, without 
some outside protection to the boxes the calcium chloride becomes 

more active and the rotation slower. 
There will be noticed a spark-gap attached to a small condenser. 
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I tried the effects of a spark between the condenser and each electrode 
under the disk, but the gap seemed to make but little difference 
whether opened or closed; there was possibly some slight changes 
in velocity, but none as to the direction of rotation. The edges only 
of the tinfoil appear roughly covered with wax. I have since cov- 
ered the whole of the tinfoil. No. 1 has a small condenser attached 
under the stand. The connecting wire can be seen in the shape of a 
hook; it has since been removed. There are many ways the ar- 
rangement can be constructed. If the boxes were all glass and the 
stand also glass, the construction would be decidedly better. 

With the rotating disk arrangement described, the following ex- 
periments were made with a small condenser. The condenser con- 
sisted of a piece of mica with tinfoil glued on each side, in such a man- 
ner that no sparks could pass around from one piece of tinfoil to the 
other, the tinfoil being covered with wax. One piece of tinfoil was 
earthed (which is not absolutely necessary, as the action is some- 
what similar without the earth wire attached, but not quite so 
marked) and the other arranged so I could touch a connection 
thereof on the outside of the box containing the disk in the neigh- 
borhood of the spark-gap on either the + or — side. I found, when 
I touched the — side, the rotations were greatly increased in whica- 
ever direction the disk was rotating. The condenser in this case 
had no effect on the direction of rotation at starting, the effect being 
only on the velocity. 

When the condenser was touched to the + side, the rotation was 
greatly diminished, but in one direction, from. — to +, the velocity 
was slow and constant with a stiff resistance to any change of direc- 
tion. I will state I tried to make it rotate from -+ to —, but failed 





CONDENSER EFFECT WITH ROTATING DISKS. 


in all instances, except one. When it was rotating from + to —- 
with a very great velocity and the + side was touched it checked 
up, and reversed its direction, and maintained the slow constant ve- 
locity from — to +. Why it should have rotated with a very slow 
velocity from + to — in the one case I am unable to state; it may 
be possible I overlooked something at that time. When rotating 
from — to + with a great velocity, and it was touched on the -+ 
side, it slowed up to the low velocity, as described above. When a 
Geissler tube was inserted between the tinfoil on the one side of the 
condenser and the earth, the anode and cathode discharge were well 
developed. When the condenser was touched to the — side, the 
anode was next the tinfoil, when touched to the + side, the cathode 
was next the tinfoil. 

A ground wire acted apparently in all particulars with respect to 
rotation as did the condenser, but when the Geissler tube was used 
in this case, and the discharges to reach the earth had to pass through 
it, the anode and cathode were somewhat alike in appearance, both 
filled with a violet light mixed with red. When the whole arrange- 
ment was removed from the room in which the experiments were 
made, and placed near the earth, a very close ground connection he- 
ing made with a short wire, there was no effect, when the spark-gap 
on either one side or the other was touched when the wire was not 
connected to earth, but as soon as it was grounded and the spark- 
gap was touched, the same effects as above described were obtained. 

A dry and a moist piece of wood or cardboard placed, one under 
one electrode and the other under the other of a disk, act under 
certain conditions in the same manner as the condenser or ground 
connection, but to a lesser degree. ° 

In the above experiments where a condenser or ground connec- 
tion was used on the — side, the velocity of the disk became so great 
that it was very difficult to tell for a certainty which was the greater, 
but at several trials I thought the velocity when the condenser was 
used was the greater. There may be more dissipation of the charges 
with the ground connection than with the condenser. 

With the poles of an influence machine connected up’ to the elec- 
trodes under a disk, a pole to each electrode, I obtained the same 
rotations in every way as when a disk was connected to an induction 
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coil and no condenser used in the secondary of the coil. In this ar- 
rangement there were no sparks from one electrode to the other, but 
opposite star-like discharges from the points under the disk were 
seen in the dark. The discharges appeared to be in all respects like 
continuous high-potential ones, and not impulses. It would seem 
to indicate that the same laws which govern high-potential impul- 
sive spark discharges also govern high-potential continuous-current 
discharges. The two Leyden jars attached to the influence machine 
seemed to be without effect on account of its having to excite itself, 
and there being present two points under the disk, which carried off 
the excitations nearly as fast as produced. 





Modern Electric Hoists and Cranes for Steel Works. 


By Dr. A. Kress. 

URING recent years the size and productive capacity of steel 
works have been increased so enormously that an urgent 
need has made itself felt for strong, suitable and easily oper- 

ated lifting and transporting apparatus, which work rapidly and with 
great precision. That more and more of these apparatus are being 
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FIG, I.—ELECTRIC HOISTS AND CRANES. 


operated by electricity is due to the great economy incident to its use, 
since economy is a controlling factor in all modern appliances. 

A good example of a carefully planned installation of such appar- 
atus is offered by the new Belgian foundry, “Société anonyme des 
Aciéries d’Anoers,” which is being erected at the mouth of the 
Schledt. These works take Spanish iron ore, and English coal from 








the company’s own mines, directly out of the steamships, smelt the 
material and then load the finished product onto vessels. 

A part of the interesting installation in this foundry is shown in 
Fig. 1. In several parallel buildings each 20 metres in width the in- 
gots are made ready for the rolling mills. In Fig. 1 two such build- 
ings are shown. At the right is shown a large 40-ton crane A, carry- 
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The latter is supported by two There is also in this building a so-called “cover lifting car,” which 
raises the lids from the furnaces C and lays them to one side, while 
the “velocipede” crane, or the 7.5-ton traveling crane operating above 
it, place the ingots into the furnaces and removes them, transporting 


ing a crucible which holds 30 tons. 
chains and is guided at the two sides by heavy vertical supports fast- 
ened to the crane, so that there cannot be any oscillation of the 
crucible while the crane is being moved about. This also makes it 


possible to manipulate accurately the crucible while the metal is being them, to the rollers. 
As shown in Fig. 3, there are situated in the building two parallel 


rows of furnaces, each of which is covered by a fireproof cover, 
weighing about 1500 kg. The “cover lifting car” is so arranged 
that it can lift off either one or two adjacent covers at the same time, 
as may be desired and transport the same. The operator can put the 
one pair of hooks out of action by moving the lever D to the position 
E (Fig. 3), and then the other pair lifts off and replaces the covers. 
In the same manner, both levers may be set in the position EZ, so that 
the car may pass over the covers which have been deposited behind 
the ovens. The lifting and traveling operations are effected by 
separate motors, but both operations can be carried on simultaneously. 
-The operator’s platform is so arranged that everything is in clear 
view, especially the levers which operate the pairs of hooks. The 
7.5-ton traveling crane, spanning 19.05 metres, is operated by three 
motors and serves mainly as an auxiliary to the “velocipede” crane 
described above. 

Very high speeds have been chosen for all these lifting appliances, 
so as to correspond to the rapidity of all the other operations in these 
steel works. At times the traveling speed is 100 metres per minute 
and the lifting speed 15 metres per minute. All lifting, turning and 
traveling drives are equipped with automatic, electromagnetic safety 
brakes; all movements are arrested at the limits by means of auto- 
matic switches. 

The above equipment, including the mechanical as well as elec- 
trical portion, were furnished by the Gesellschaft fiir Elektrische 
Industrie, Karlsruhe, Baden. In addition to the above devices, the 
same company furnished to the above-mentioned steel works nine 
heavy cranes, and more than 70 electric motors having a total capac- 
ity of about 1600 horse-power, all of which are operated by 190-volt, 
three-phase currents. 
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New Telephone Patents. 


In contradiction of the above title there is only patent to be com- 
mented on. The sole contribution of the issue of March 18 to tele- 
phony is an invention due to Mr. Frank B. Cook, of Chicago, which 


FIG. 3.—ELECTRIC HOISTS AND CRANES. We Pa 
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tons, may be hooked to the chains, and the crane may then be . 


poured. A transverse beam with hooks, capable of supporting 40 
used for transporting other loads. For smaller loads up to 6 tons an Boos Never enecosacouewese 
electrically operated windlass working at a greater speed and at- 
tached to the crane is used. The cast ingots are taken hold of by the 
so-called “Velocipede” crane B in the left building, which deposits 
them into the heated furnaces C. 

This crane, shown in Fig. 2, is not equipped like most of the mov- 
able turning cranes, with a stationary unloading device, but is pro- 
vided, as in the case of a traveling crane, with a traveling carriage 
operating along the tracks on the extension arm, and capable of sup- 
porting 3.5 tons. The extension arm turns about a heavy, forged, 
hollow shaft, through which the wires pass, and on account of the 
large diameter of 13 metres through which it can swing the crane 
can be used equally well in both buildings. The crane can, further- 
more, be moved along the entire length of the building. 

There are, therefore, four distinct movements, i. e., (1) the trav- 
eling of the entire crane; (2) the turning of the extension arm; (3) 
the traveling back and forth of the carriage, and (4) the raising . et We BR eccccccccczczzczzzee 
and lowering of the load. Each movement is effected by a special 3 ) 
motor, governed by a universal controller, by means of which several FIGS. Iy TO 8.—COOK’S ELECTROMAGNETIC APPARATUS. 
movements can be executed simultaneously. This, together with the 
movable carriage, insure 2” exact and rapid maneuvering of the 
crant, as for the movements in three directions, there are four means 





he terms an “electromagnetic apparatus,” and is in reality a novel 
form of drop or annunciator in which the object sought is extreme 


provided. sensitiveness. Mr. Cook encloses his magnet coil in an iron shell 
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divided into two parts and pivots the armature, consisting of a 
ring also divided (magnetically) into two parts, between them. Thus 
the poles of the tubular magnets are brought into close proximity 
with the armature, and maximum pull and sensitiveness are ob- 
tained. 

Referring to the accompanying illustrations, Fig. 1 is a side ele- 
vation of the complete drop; Fig. 2 a section of Fig. 1; Fig. 3 an 
enlarged section of the central portion of the drop; Fig. 4 an ex- 
terior view of Fig. 3; Fig. 5 a cross-section on the line aa of Fig. 1, 
and Fig. 6 a cross-section on the line bb of Fig. 1. Figs. 7 and 8 
are an exterior view and section of a modified form of the improved 
drops. The tabular magnetic shell B is divided into two parts, B? 
and 8°, having pole-pieces K and K*, J and J*. The ring amature 
D is divided into two parts by diamagnetic pieces ff, through which 
it is pivoted by screws ee (Fig. 5) to diamagnetic pivot-pieces dd. 
By these means the armature is magnetically insulated from shell 
B and virtually consits of two mechanically connected armatures. 
The pivot-pieces dd are held by diamagnetic shield g. The poles of 
B? and B* are formed as clearly shown by the angular pieces J and 
J? and the cutting away at K K*. The weight of the latch-lever E 
causes D to remain away from J J’, as shown in Fig. 3. 


When the drop is energized K and K® exert a pull immediately 
upon D, which pull is supplemented and increased by J and J*. The 
armature is always the same distance from K and K’, and always 
within their field. Figs. 7 and 8 shows a form of the drop in which 
pole-pieces J and /* are not employed, in which case it is not neces- 
sary to divide the armature into two pieces as shown in Fig. 3. 
The armature is always in close proximity to the poles of the mag- 
net, and a maximum pull is attained with a minimum of current. 
An additional advantage of this construction is that as the coil is 
enclosed in a heavy metallic shell, should it be burned out the 
shell would protect adjoining apparatus. This form of drop would 
undoubtedly be sensitive, but it also would be rather expensive to 
make. 





The Annual Report of the American Telephone and 
Telegraph Company. 





The annual report of the American Telephone & Telegraph Com- 
pany was issued to the stockholders this week, and aside from its usual 
importance has a further interest in being the first report to which 
is attached the name of Mr. Frederick P. Fish, as president. The 
report is for the year ending Dec. 31, 1901, and some of its figures 
have been more or less anticipated in data already made public. But 
the document as a whole presents a clear and concise statement of 
Bell telephone conditions at a period of unexampled activity. Presi- 
dent Fish in submitting the figures says: 

The increase in the number of subscribers to the exchanges of the 
companies which are licensees of this company was, for the year I90I, 
219,767, exceeding by more than 50,000 the increase for the year 1900. 
The increase in the net output of instruments, including instruments 
for toll stations, was 573,194, or about 30 per cent, as against an in- 
crease of 372,311, or 23 per cent for the year 1900, the gain for 1901 
being greater by more than 100,000 than that of any previous year. 
The increase in toll lines in 1901 was 9,372 miles of pole line and 
108,666 miles of wire, the miles of toll line having more than doubled 
in six years, and the miles of toll line wire having nearly doubled in 
three years. 

The increase in the use of the Bell telephone is shown by the fact 
that, while in 1900 the daily average of toll connections was about 
148,528, and that of exchange connections about 5,668,986, the daily 
average in 1901 of toll connections was about 187,378, and of exchange 
connections about 7,531,761, the total of both toll and exchange con- 
nections in the latter year reaching 7,719,139 per day. 

In these latter figures are included the toll connections of the 
long distance system owned and directly operated by this company. 
At the close of 1tgo1 the long distance system comprised 14,886.35 
miles of pole line and cable, and 198,684.26 miles of wire, a gain dur- 
ing the year of 2,458.72 miles of pole line and cable and 31,273.87 miles 
of wire. 

The long distance lines extend from nearly all the important cities 
on the Atlantic seaboard throughout the country as far west as St. 
Paul, Minneapolis, Omaha, Kansas City, Little Rock and New Or- 
leans, forming main lines over which telephonic communication be- 
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tween practically all of the exchange stations within the territorial 
limits above defined may be established. 

The efficiency of these lines will be largely increased by the use of 
“loading coils,’ a new invention which has been acquired by this 
company, and which has already been put into use on overhead lines 
with satisfactory results. These loading coils are also likely to be 
of substantial value for the longer stretches of underground cable, 
and careful experiments in this direction are now under way. 


The investment in line construction, equipment and supplies for 
the long distance system up to Dec. 31, 1901, was $19,116,209.40, an 
increase over the previous year of $2,964,188.68, while the gross 
revenue for 1901 shows an increase of 16.72 per cent over that of 
1900, the increase for that year over 1899 having been 13.45 per cent. 
In considering this increase in gross revenue, it should be borne in 
mind that on July 1, 1901, a reduction of the initial message period 
from five minutes to three minutes was extended over the whole 
system with, of course, a proportionate reduction in rates. 

The extensions of this long distance system during the year 1901 
were materially greater than in any previous year. This develop- 
ment must be continued to supply, so far as possible, the public de- 
mand for service of this character. 

The high standard of construction which has been set by this com- 
pany and its licensees has been fully maintained, and more under- 
ground conduit and cable and more aerial cable have been installed 
during the year 1901 than ever before in a like period. More than 
half of the mileage of the exchange wires throughout the country is 
now underground. The erection of new buildings, specially de- 
signed for telephone purposes, and the replacement of the old type 
of multiple switch boards by relay boards equipped with electric lamp 
signals and central battery plant, to which reference was made in the 
last report, has continued throughout the year. At the present time 
practically all the principal exchanges, and many of those of minor 
importance, are furnished with the new equipment. This places 
them structurally on a permanent basis, enabling them to give proper 
service at a reasonable cost. 

To meét the growth of business, and to provide for the necessary 
improvement and development of the plant, a corresponding outlay 
has been required. In new construction,and in real estate this com- 
pany and its licensees, during the year 1901, expended upwards cf 
$31,000,000, of which about $22,000,000 was upon exchanges, more 
than $7,250,000 upon toll lines, and about $1,750,000 upon real estate. 
The funds contributed by this company for this growth have, for the 
most part, been obtained by an issue during 1901 of $15,550,000 of new 
stock and of $5,000,000 of its collateral trust 4 per cent bonds. The 
investment is of a permanent character, is required for the assured 
future development of the business, and is one which brings in an 
immediate return. It is believed that there can be no question as to 
the wisdom of such expenditures, which must be continued as may 
be necessary to meet the demand of the public for telephone service. 

That the system may be complete and of the greatest utility, it is 
necessary that as many persons as possible should be so connected to 
it as to be able to talk or be talked to by telephone. This is not only 
in the interest of the small user, but even more in that of the large 
user, whose advantage as a telephone subscriber is largely measured 
by the number of persons with whom he may be put into communica- 
tion. It is the duty as well as for the interest of this company, that 
proper facilities be supplied to the constantly increasing number seek- 
ing connection with the Bell system. 

As a consequence of these outlays and of the great development of 
the plant, the value of the telephone service to the subscriber is 
largely increased. His service is better, and will continue to im- 
prove, and the number of those to whom he may talk, and the extent 
of territory over which he may talk, are substantially greater from 
year to year. At the end of 1901 there were nearly 900,000 telephone 
stations which could be connected to the long distance system, and 
consequently to each other; a gain of about 180,000 for the year. 
At the end of 1898 there were only about 400,000 which could be so 
connected. 

As the business has increased, and as economies made possible by 
improvements in apparatus and in methods of operating have been 
introduced, it has become practicable to offer telephone service at 
varying rates, some of them far below the maximum, thus satisfac- 
torily accommodating those needing and desiring a telephone, but 
whose use of it is so small that they could not be expected to pay the 
rates which must be charged, and properly, to the larger users whose 
substantially greater demand for service can be complied with only 








554 


at a greater cost to the telephone company. During the ten years 
last past, the average price per telephone to the Bell exchange sub- 
scribers throughout the country has been reduced so that at the pres- 
ent time the subscriber on the average pays but two-thirds as much 
as ten years ago, although he has the advantage of much greater 
facilities and much improved serviee. 

The introduction of schedules of measured service rates, enabling 
the user to secure the service which he requires at rates determined 
by the number of messages for which he contracts, has been distinctly 
effective in enlarging the field for the telephone. This measured 
service rate system, which is primarily based upon the extent of use 
of each particular telephone, distributes the charges and cost of ser- 
vice among the subscribers according to the amount of service in each 
case; a principle analogous to that upon which the charges for postal, 
express, and telegraphic service are distributed. There can be no 
question as to the fairness and logical character of the principle. 
This method of charging is satisfactory to the subscribers, as well 
as to the telephone companies, and it is believed that it will ulti- 
mately become the standard method, at least in the larger exchanges. 
It is already very extensively employed. 

Competition from telephone companies not associated with this 
company has existed for several years, and is likely to continue in 
some places for some time to come. While it has in some localities 
affected the licensees of this company disadvantageously, by reducing, 
for a time at least, the number of their subscribers and forcing them 
to meet competitive rates that are not based upon a proper recognition 
of the cost of doing the business or an adequate appreciation of the 
amount that should be set aside from earnings for maintenance, re- 
construction and depreciation, the consequences of the competition 
to the business as a whole, have not been of serious moment. The 
public in each community will determine for itself whether it is for 
its advantage that there should be two telephone exchanges serving 
one body of people. It would seem as if but one conclusion on this 
point was possible. 

In any event, the comprehensive character of the system of this 
company and its licensees, organized as the system is to afford uni- 
form and adequate telephonic intercommunication throughout the 
country, and the intention and ability of the company and its licensees 
to give good service at fair rates, must insure the permanency and 
prosperity of their business in the future as in the past. 

Although not falling within the year 1901, it may be proper to say 
that, since the opening of the current year, the Western Telephone 
& Telegraph Company has been organized, and has taken over from 
the Erie Telegraph & Telephone Company the controlling interest 
in the Cleveland Telephone Company, the Wisconsin Telephone Com- 
pany, the Northwestern Telephone Exchange Company, the Michi- 
gan Telephone Company and the Southwestern Telegraph & Tele- 
phone Company, and that a controlling interest in the Western Com- 
pany has been acquired by this company. 

Mr. Fish reported the number of instruments in the hands of 
licensees under rental as 552,720 in 1892, an increase of 40,313 over 
the previous year, and as 2,525,606 in 1901, an increase of 573,194 over 
the previous year. The total miles of pole line on Jan. 1, 1902, were 
110,459, and of miles of wire 716,265, showing the increases noted 
above. The average daily number of toll connections was 187,378, or 
a total per year of 60,300,000, yielding a total revenue of $10,725,600, 
but not including regular earnings included as American Telephone 
& Telegraph in the balance sheet. 

The general growth and condition of the business is indicated from 
the following table: 


BELL EXCHANGE STATISTICS. 


Increase 

Jan. 1, 1893. Jan. 1, 1901. Jan. 1, 1902. for year. 

REPU MIRE! 87h 5g ce STs 812 1,348 I,41I 63 
Branch offices. ....6......0 539 1,427 1,594 167 
Miles of wire on poles. .....201,259 627,807 823,193 195,296 
Miles of wire on buildings. . 14,980 16,833 17,947 I,II4 
Miles underground wire.... 90,216 705,200 883,679 178,410 
Miles submarine wire....... 1,336 4,203 4,200 er 
Total miles wire...........307,791 1,354,202 1,729,010 374,817 
POUR CU CWIES: 65 cio 8 sc BOT 922 508,262 592,467 84,205 
Total employees............. 9,970 32,837 40,864 8,027 
Total Stations... 65655. 555+. 232240 800,880 1,020,647 219,767 


As already stated above, the estimated number of exchange con- 


ELECTRICAL WORLD anp ENGINEER. 


VoL. XXXIX., No. 13. 


nections daily in the United States, made up from actual count in 
most of the exchanges, was 7,531,761, or a total per year of 2,425,- 
000,000. The number of daily calls per station in different exchanges 
varies from 1 to 20, the average throughout the United States being 


7 4-10. 
The balance sheet submitted is as follows: 


DEBTOR. 
Construction, equipment and supplies................ $19,116,209.40 
ee rt ee Par er ater rere et 5,113,408.60 
a ES er ere ene ee ee ee eee 1,665,598.39 
SCI ICL WOTIOS 5 ok kk oa dk eee rd dees st de ewes vkeecwn re 
NEE EID yo ois lin tie Naas. bee pv STEEN FRENTE 150,000.00 
TE Wes 4 bis. 04-7 PRES Oks been Vee schomen 35,987.92 
oie Gh NTO BIL 0 5% FBG rnd owe Ns EA ee Nise eee 1,694,342.10 
Bills and accounts receivable... ........scceccccscesess 10,972,535.42 


American Bell Telephone Company..................  22,110,400.00 


$145,198,304.25 


CREDITOR. 
UNE is jade ec cee era OXERTE Se eae a GRaeeebeN $104,650,600.00 
I 5x Mudd a aula ede ON 85 Ww RIkS eel dind Cee eee adele 
NAD Shear Sei falas o308 hed pie A TRE TRA AW Kaa Noel are ind 
Reserves otto ees 4,047,476.94 
PUES HOVADIES oosiy avd occ eaw iw ve awe tea ee || eee 
REITING 6.5.5.1 5.35.8 rainy oie y K@arwian Mi ow RTD we ee 


$145,198,304.25 
The accounts payable include $1,632,154.50, being the January divi- 
dend. 
EARNINGS. 


1900. IgOl. 
Dividends ; we eee es +3,846,821.67 $4,988,207.63 
Rental of instruments..............+++ 2,427,037.52 2,647,907.64 
HIIODHIMNS SEOIIG,. 64.65 66s sale eSew awd 3,027,171.85 3,533,440.74 
SU ROLE a gs ore aE a RS 31,824.67 36,680.16 
eee ee eT ere eee 201,643.50 390,579.26 
POCO AMOONS ois aisisu winds. nobis wile rane 995.51 


$9,534,499.21 $11,606,816.94 


EXPENSES. 

Expenses of administration............ $746,259.48 $772,424.30 
PSII SINC So 2 5 16 raga resis hohe Bau eae SS 85,134.07 99,138.04 
IHCRTESE GNG PARKES. .<.6sc0.ksasse s.00 vos OO 1,276,559.20 
Peleonone tralhie.. 0665 66.66. s500020025 Epa Deazioo 2,060,409.54 
$4,048,441.35 $4,208,531.08 

Bret WU MIRON y.5:%. 6 cine iiss es tins we $5,486,057.86 $7,398,285.86 
DDIVIGENGS HAIG 66.45 6 6s os asses vesaaacs AOPOOL aS 5,050,023.75 
PRONATIOS 6 is, Savisisis a clenee Sed dele os oe aeRO On $2,348,262.11 
Cartied 16 TESCEVES. 6.68 visas es own $937,258.22 $1,377,650.74 
Carried fo SUFQIU8... 0.56.00 s000s5000 SRS 970,611.37 
$1,407,456.61 $2,348,262.11 


The foregoing is the comparative statement of earnings and ex- 
penses, furnished also by Mr. W. R. Driver, the treasurer of the 
company. 





Slaby-Arco Wireless Telegraphy in Germany. 

A cable dispatch to a New York daily paper from Berlin, dated 
March 18, says: Emperor William has issued an order, as a re- 
sult of recent tests, in which he designates the Slaby-Arco system 
of wireless telegraphy for exclusive use in the navy and by the coast 
signal stations. It is expected that the Slaby-Arco system will be 
exclusively used by the German merchant marine. It is said among 
electrical engineers here that the Government is drafting a bill to 
regulate wireless telegraphy and tending to uniformity of service, 
and that the effect of this bill will be to exclude the Marconi sys- 
tem from Germany. The newspapers here say that this bill will 
thwart Marconi’s efforts, through the strong capital behind him, to 
monopolize the wireless telegraphy business of the world. 
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CURRENT NEWS AND NOTES. 


CHICAGO ELECTRICAL ASSOCIATION.—Mr. Peter Jun- 
kersfeld will read a paper on the four-wire three-phase distribution 
of the Chicago Edison Company before the Chicago Electrical Asso- 
ciation, April 4, at the regular meeting room, 1739 Monadnock Block. 


OVERHEAD WIRE CRUSADE.—Commissioner Dougherty has 
given orders that the overhead wires in Manhattan be cut. The 
companies so far affected are American District Telegraph, Postal 
Telegraph, New York Telephone, Manhattan Fire Alarm, Pneumatic 
Fire Alarm and Electric Fire Co., all of which companies declare that 
they have received no word from the commissioner. 


SUBWAY FOR MONTREAL.—Application is to be made to the 
Dominion Parliament for the incorporation of the Montreal Subway 
Company, to construct a subway under the river St. Lawrence, from a 
point in or near Montreal to the south shore, with power to use it as a 
railway tramway, driveway, or footway, to charge tolls, and to con- 
struct approaches and other necessary terminal facilities; also, te 
carry telegraph, telephone, electric light and power wires. 





RATING OF WATTMETERS FOR THREE-PHASE SYS- 
TEMS.—In curves used in illustrating Mr. Brandeis’ article under 
the above title, published in our issue of March 15, an engraver’s 
error appears. One of the curves has two designations, viz.: “Power 
Factor Curve,” and “Multiplier curve W J readings.” The latter 
should have been applied to the first curve on the left, running down- 
ward. The “Power Factor Curve” is the one whose direction is al- 
most vertical from the top downward. 





IOWA ELECTRICAL ASSOCIATION.—The Iowa Electrical 
Association will meet at the Grand Hotel, Cedar Rapids, on April 9 
and 10, 1g02. Among the papers presented will be those on the fol- 
lowing subjects: “An Analysis of the Cost of Supplying Electric 
Current,” “Good Money Thrown Away,” “The Comparative Merits 
of Operating Open and Enclosed Street Arc Lamps,” “Results of Ex- 
periences in Furnishing Free Lamp Renewals.” Mr. Murray C. 
Beebe, chemist of the Nernst Lamp Company, will also give an ad- 
dress on the Nernst lamp. 


INTERCEPTING “MARCONIGRAMS.’—A cable dispatch from 
London of March 18 says: The Globe’s naval correspondent reparts 
that on her recent cruise along the Irish coast the Britilsh battleship 
Revenge was fitted with a wireless telegraph apparatus, and received 
a number of private Marconi dispatches passing between mail steam- 
ers and the shore. The correspondent says he understands that the 
Admiralty proposes to make an attempt to intercept wireless mes- 
sages from an experiment station across the Atlantic, with the view 
of determining whether Marconi has perfected his syntonic system. 


INTERSTATE INDEPENDENT TELEPHONE ‘ASSOCIA- 
TION.—The first meeting of the above Association will be held in 
Chicago, as previously announced, on April 9, 10 and 11. ‘The Sher- 
man House is the headquarters. It is stated that some 5000 invita- 
tions have been sent out to representative telephone men in the seven 
Middle and Northern States specially contemplated in the plan of the 
organization. Mr. I. A. Lumpkin, of Mattoon, IIl., is the treasurer 
of the Association, and Mr. J. J. Nate, of Chicago, is the active 
member of the local committee conducting arrangements. Up to the 
time of going to press, no details as to programme, etc., have reached 
us, but the work of formulating it and of providing entertainment 
is now in progress. 


A WIRELESS TELEGRAPH RELAY.—The steamer Philadel- 
phia, of the American line, which arrived last week at New York, was 
the “repeating station” of the Cunarder Campania, racing with her for 
New York, and the Cunarder Lucania, bound for Queenstown. It was 
in latitude 42.02 to 44.30 and longitude 38.40 to 40.30 that the experi- 
ment was made, and it was satisfactory. Many messages were relayed 
by the Philadelphia in both directions. The Campania: caught the 
American liner about 90 miles away, and the two shiisitalked awhile. 
Knowing that the Lucania, eastward bound, was somewhere in the 
zone, the Campania tried to reach her, but failed. Then she asked 
the Philadelphia to signal, and as soon as the American liner caught 
her the “relay system” became a fact. 
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WARNINGS OF FIRE BY TELEPHONE.—The San Gabriel 
forest reserve in California will be protected this summer by a force 
of 25 rangers, who will use telephones to give warning of fires. A 
telephone system with 50 stations is being constructed to cover the 
entire district. The stations are occupied by the rangers, who carry 
portable telephones while patrolling the reserve and can cut in on 
the nearest wire in case of fire. The preservation of the forests is 
of vital importance to the irrigating and electric power interests de- 
pending upon the San Gabriel River for their water supply. The 
watershed thus protected is quite extensive. 


NIAGARA POWER IN TORONTO.—The bill introduced in the 
Ontario Legislature for the purpose of giving the City of Toronto the 
right to acquire and distribute electric power from Niagara Falls, has 
been shelved in committee. The opposition to the measure was based 
on the uncertainty of its effect on other towns and cities. It was 
therefore deemed advisable to defer action for a year in order to 
study the matter in all its bearings. According to our Canadian 
correspondent, it was feared that Toronto “would derive so much 
advantage from cheap electricity as to be in a position to draw indus- 
tries from other communities and make the rest of the Province a 
desert.” 


THE CHICAGO TELEPHONE INV ESTIGATION.—For some 
time a special committee of the Chicago City Council has been 
investigating the subject of telephone rates and the cost of telephone 
service. The committee seems to be rapidly drifting toward the con- 
clusion that a measured service is the proper thing, each subscriber 
paying for the service he gets. An investigation of the company’s 
records has revealed to this committee, as it must to any one, the 
enormous number of calls many business houses make with the flat 
rate unlimited service, and the comparatively low rate they pay for 
the service they get in proportion to other subscribers who do not 
use the telephone so much. 





BRITISH NATIONAL LABORATORY .—A cable dispatch from 
London of March 19 says: The Prince of Wales will to-day open the 
new National Physical Laboratory. It occupies the remodeled old 
royal palace, called Bushey House, and new outlying buildings, at 
Teddington-on-the Thames. The plan originated with Lord Kelvin 
and the Government. The control of the new institution is vested in 
a committee of members of the Royal Society and other learned 
bodies. The three chief departments will be those of electricity, ther- 
mometry and chemistry. All will be fitted with the latest and most 
perfect scientific instruments. 


SUPERPOSED ELECTRIC CURRENTS.—A patent dated 
March 18, issued to Frederick Bedell, describes apparatus to be em-* 
ployed in a system involving the transmission of both direct and 
alternating currents over the same line conductors, and the utilizing 
of either the direct or the alternating current, as may be desired. In 
a previous patent issued to the same inventor it is shown that there 
is less line loss for a given amount of energy carried, if an alternating 
current is superposed on a direct current, and this patent relates to 
means for utilizing at a receiving point, either the direct or the alter- 
nating current, or both, as may be desired. When such a system is 
employed it is obvious that the line wires will carry alternating or 
direct current according to the demands of the translating devices 
connected thereto, the resultant line current being variable and un- 
symmetrical in reference to the zero line, and so be either a direct or 
an alternating current according to the predominance of one current 
or the other. At the direct current receiving devices choking coils 
are included having a high self-induction, which will readily permit 
the passage of the direct current, but will effectually shut off the alter- 
nating current. The device for receiving alternating currents to the 
exclusion of direct currents, consists of a transformer in connection 
with condensers; or if condensers are not used, high resistance may 
be inserted in the primary, which may be made so high that only a 
negligible amount of direct current will flow. To avoid the effect 
of any direct current that may flow through the primary, the core 
should contain an amount of iron corresponding to the value of the 
direct current component of the current plus the amount correspond- 
ing to the alternating current. A description is also given of a rotary 
converter adapted to be operated in connection with the present sys 


tem 
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AMERICAN ELECTRO-CHEMICAL SOCIETY.—The list of 
papers to be read at the meeting of the Electro-Chemical Society at 
Philadelphia, April 3 and 4, printed in our issue of last week, has 
received the following additions during the past week: “Electrolytic 
Refining of Composite Metals,’ by Titus Ulke; “Manufacture of 
Bisulphide of Carbon in the Electric Furnace,” by Edward R. Tay- 
lor; “A Novel Concentration Cell,” by Prof. H. S. Carhart. These 
additions raise the total number of papers to be read to twenty-three. 


A FREAK PATENT.—A patent issued March 18 to E. C. Woodell 
describes an arrangement whereby a draught created by an electric 
heater in the base of a chimney is employed to drive a fan located in a 
flue connecting with the chimney, which in turn drives a dynamo. 
The inventor naively remarks that he would have it distinctly under- 
stood that he does not wish to limit himself to the use of an electric 
heater in the base of the chimney, as it is perfectly obvious that any 
other form of a heater may be used. He prefers, however, an elec- 
tric heater connected up with a suitable number of batteries. 


TUBES AND CYLINDERS BY ELECTRODEPOSITION.— 
In the manufacture of tubes and cylinders by electrodeposition here- 
tofore, metal mandrels or cylinders have formed the cathode. The 
object of a patent issued March 18 to Elisha Emerson is to reduce the 
cost incident to the employment of such cathodes, a stock of which 
for a plant to produce a considerable variety of tubes or cylinders 
would be, it is stated, too costly to be commercial. In the process 
described, a thin sheet of metal is obtained by electrodeposition, 
which is formed into a tube or cylinder by uniting the edges, and then 
placed on a support in an electrolytic vat and further metal de- 
posited until a required thickness is secured. 


NERNST LAMP TERMINAL.—A patent issued March 18 re- 
lates ot a process for obtaining a durable contact between ordinary 
and electrolytic conductors. Oxides such as are employed in the 
manufacture of an electrolytic conductor itself are subjected to a 
very powerful heat, which transforms the original materials into the 
condition of vapors. When condensed and cooled the mass is ground 
to a fine powder, which is then made into contact pieces of any form 
desired, which may be a paste or cement, or small rods or tubes. 
In applying these they are placed over the ends of the incandescent 
bodies and of the conductors. The joints produced may be further 
strengthened by heating them in an electric arc, thus producing 
fusion between the electrolytic body, the cement and the conductor. 


WIRELESS TELEGRAPHY.—The daily newspapers have de- 
voted considerable space to some experiments in wireless telegraphy 
recently made near Washington, D. C., by one Nathan Stubblefield, 
of Lexington, Ky., but the accounts are vague as to the circuits and 
apparatus. In one case it is stated that instruments were established 
in a house near the Potomac shore and a wire led to the water, and 
on a steamer two or three hundred feet from the shore short sentences 
and parts of sentences could be heard. In some land tests “Mem- 
bers of the party scattered, each group being provided with a re- 
ceiver and a pair of wire rods attached to twenty feet of ordinary tele- 
phone cord or wire. From this cord were hung the receiver and 
transmitter, such as are used on any ordinary telephone. The rods 
were planted in the ground at the will of those handling them, and 
sound was distinctly transmitted. Complete sentences, figures and 
music could be heard at a distance of several hundred yards from the 
shore station.” The reports state that the instruments are of the 
familiar type, consisting of a transmitter and receiver, a buzzer or 
call bell, an induction coil for the intensification of the message, two 
rods of about three feet in length and a length of wire connecting 
two poles. The experiments appear to have been along the same 
lines as those conducted by Preece about ten years ago, when wire- 
less telephonic communication was maintained over a distance of 
over three miles through electromagnetic induction. 

CONVERTING IVOOD INTO DEXTRINE, GLUCOSE AND 
ALCOHOL.—A patent issued March 18 to P. Magnier, of Billan- 
court, and P, A. Brangier, of Estrées, France, describes a process 
for obtaining dextrine, glucose and ethylic alcohol by what is claimed 
to be an inexpensive treatment of wood, wood fibre or shavings. 
In a preliminary process the wood, reduced to a pulp, is subjected at 
the temperature of the boiling point to the action of hypochlorite of 
calcium and hydrate of lime in water. Afterwards the material is 
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treated, at the temperature of the boiling point, with water acidulated 
with mixture of about 2 per cent of sulphuric and phosphoric acids, 
after which the liquid and pasty substances are enclosed in a closed 
digester where they are subjected to a temperature of about 150 
degrees C. for some time. The liquid is then neutralized by calcium 
or barium. If it is only desired to obtain dextroglucose there is added 
to the substance for the purpose of bleaching it, water charged with 
sulphurous acid and a little zinc. If instead of glucose alone it is 
intended to produce ultimately alcohol, the sulphurous acid is not 
added, but an electric current is passed into the liquid while under 
pressure, a little wort such as beet root or the like being added to ob- 
tain a maximum return. It is stated that the principle of electrolysis 
under pressure, which forms the essential of this process, may be 
applied to all non-fermentable products capable of being thereby 
converted into fermentable sugar, and consequently into ethylic 
alcohol. 

AN EARLY TRANSFORMER.—Among the patents issued 
March 18 is one to Prof. Elihu Thomson and Edwin J. Houston 
under the title of “Electric Lighting System,” for which the applica- 
tion was filed Feb. 19, 1887. The preamble states that the invention 
relates to an induction apparatus whereby electric currents—alter- 
nating, interrupted or varied—in one circuit may produce electric 
currents in a separate or independent circuit, to be utilized in the 
production of electric light or for other purposes, such as motive 
power ; and that it provides a means whereby electric energy generated 
at one point and supplied to an electric circuit may be utilized at 
another point in the shape of a current of low e. m. f. for the produc- 
tion of electric light on a separate circuit. Furthermore, that the in- 
vention also affords a means whereby a single alternating current 
generated at one point and flowing in an electric circuit, may be 
utilized in the production of an indefinite number of lights at any 
other point—the character of the current operating the lights being 
adapted in quantity to the light apparatus, and not being necessarily 
of the same character or of a higher e. m. f. than the main or in- 
ducing alternating current, as would be the case if induction coils of 
the ordinary construction were employed. It is stated that in prac- 
tice, a single varied, intermittent or reverse current is employed 
through the agency of coils of insulated wire to magnetize a soft 
iron core, by means of which varied, interrupted or reversed cur- 
rents are set up in one or more peculiarly constructed coils sur- 
rounding the said core, these latter currents being employed through 
the agency of any suitable device to produce the light or lights re- 
quired, or to perform other work. As illustrated, the core of the 
transformer is constructed by rolling a sheet of thin iron into a closed 
spiral, the sheet being preliminarily coated with varnish or some other 
pliable non-conducting arrangement. On this core is a winding con- 
nected with the source of alternating current, and around this wind- 
ing are shown several independent secondary windings, one of which 
is illustrated connected with an arc lamp. It is stated that these lat- 
ter coils differ from the secondary coils in the well known Ruhm- 
korff apparatus in that they require no special insulation, since the 
e. m. f. force of the current developed therein is comparatively low. 
The patent carries 13 claims, in which stress is laid upon the elec- 
trical resistance of each secondary being lower than that of the trans- 
lating devices fed from the same, and upon the resistance of the sec- 
ondary being less than that of the primary; also upon the employment 
of two or more secondaries, each having independent terminals. One 
claim is on an induction coil wound with two conductors of sub- 
stantially the same gauge, one of which is connected wjth a source of 
alternating currents and the other with an electric light. Another is 
on a number of secondary coils of a section greater than the primary, 
the sum total of the currents in the secondary coils combined ex- 
ceeding the current in the single primary. 


LETTER TO THE EDITORS. 


‘Destruction of Wires by Storm. 


To the Editors Electrical World and Engineer: 

Sirs.—I note your recent editorial with reference to the reported 
heavy damage to wires by the sleet and wind storms of last month. 
You may probably remember that some years ago I wrote an article 
advocating the erection of more substantial structures and wires, 








tee PEE Ee TY 








MARCH 29, 1902. 


and it has always seemed to me that the telegraph has arrived at that 
stage of importance in the business and social affairs of this country 
that it demands wires and supports of such a character as to be en- 
tirely proof against being disarranged by any of the atmospheric 
changes which may take place in any part of our country at any time, 
excepting perhaps cyclones and similar very infrequent and unusual 
visitations. 

But having such a theory is one thing, and having such a sub- 
stantial telegraph system is another. A chain needs to have its links 
all of the same strength, as a weak link determines the value of the 
whole chain, but a telegraph system needs to have strong links at 
points where there is great strain and other links modified to suit 
their respective surrounding existing or possible conditions. 

It is impossible for me in this brief comment to give any informa- 
tion that would have very much value for publication, any more than 
a lawyer could give you an off-hand opinion in a few minutes in a 
very complicated lawsuit involving millions of dollars. It is obvious 
that the resort to metal poles all over the United States would be en- 
tirely absurd if the weakness of our telegraph system is not in the 
present wooden poles. It is also obvious that if the present wooden 
poles are not stout enough or properly arranged to withstand the 
strains placed upon them that it is feasible to enlarge them, and that 
such should be brought into consideration of the subject when finally 
deciding the best thing to do in the matter. 

Telegraph lines are subjected to a variety of strains such as heavy 
gales, the maximum velocity of which yearly can be ascertained 
from the Weather Bureau for the various parts of the country. Also, 
forest fires where the lines go for hundreds of miles through forests ; 
also snow slides where they pass through canyons, gulches and over 
mountains, particularly the trans-continental lines in the northern 
latitudes. Also, the surcharging of our wires for days at a time by 
static electricity conveyed to the wires in heavy sandstorms through 
Colorado, New Mexico, Arizona and California.* Also, by snow- 
storms in the more northerly States, where the atmosphere is colder. 
Also, washouts caused by floods, the shattering of poles and the melt- 
ing of wires by lightning, which has many times destroyed them, even 
with earth wires upon the poles; and last, but not least, is the cutting 
of our wires by sleet in certain sections of the country, where a pecu- 
liar atmospheric condition prevails, such as has recently prevailed 
down the Mississippi Valley between St. Louis and Memphis, ex- 
tending about fifty miles east from the Mississippi River, and also be- 
tween New York and Baltimore, extending inland one or two hun- 
dred miles from the Atlantic. 

In these districts the atmosphere seems to become filled with vapor 
and the temperature kept at a point varying for a degree or two 
(Fahr.) above and below the freezing point for two, three or more 
days, allowing the rain (which is being constantly precipitated to 
earth) in its passage, to congeal upon the wires. 

This, however, very infrequently causes the wires to coat to such 
an extent as to break them, unless the wires were of old or inferior 
description, The greatest damage was done by the deposit of the ice 
upon the trees, the limbs becoming so burdened that they either bent 
down and carried the wires with them or, as in a majority of cases, 
were broken off and in their fall cut the wires sometimes in several 
places between two poles. 

On the south side of the Ohio River below Louisville for about 
fifty miles a telephone line was entirely wiped out of existence and 
had to be rebuilt, but of the size and strength of poles, arms and wires 
I have no information. 

It has been my opinion for many years that if but a small part of 
the large amount of money that is annually expended by the two great 
telegraph companies of this country was expended as interest upon 
a sufficient amount of capital to put up larger wires of much lower 
electrical resistance and greater mechanical strength upon wooden 
structures of sufficient strength and rigidity and distance apart to 
support such wires against all the maximum stress of gales and 
storms that are to be encountered, and if such wires were placed 
further apart than they are at the present time and with a better 
class of insulators, that it would be a most profitable investment for 
the proprietors of the system, besides, without the shadow of a 
doubt, insuring to the public practically unbroken communication at 
all times between at least our chief commercial centres. 

My mind is staggered at the idea of trying to secure such com- 
munication by the use of underground cables on account of the 





*See Jour. Am. Elec. Socy., Feb. 15, 1878, page 44, Vol. 2. 
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great engineering difficulties which present themselves and the enor- 
mous amount of capital that would be required to carry out such a 
plan. 

I do not think I need at this time go further into details, as you are 
well aware that with open wires of low resistance placed laterally far 
apart upon the insulators, and with our present systems we could 
work every wire by the quadruplex system to a capacity nearly equal 
to four individual wires between all the important cities. With 
underground cables it is doubtful if we could do much more than to 
work polarized duplexes, and even in this case, I think the speed of 
Morse signals would be greatly diminished. — 

Between New York and Philadelphia our wires have been intact 
for many years. There never was a time but the public could have 
its business forwarded, except during this recent breakdown by 
sleet to which you refer. Of course, it is obvious that a cable, if in 
good working order, would have prevented the complete loss of 
means of communication in that direction. But suppose we had 
nothing but underground cables, there must necessarily be links of 
submarine cable to connect them at the various river crossings, and 
such links are subject to interruption. We would be then in as bad 
condition as we are with the overhead system; and if the underground 
system gave out in an out-of-the-way place which, to my mind, it 
would be very liable to do, it would take a long time to get a new 
cable to the spot and have the trouble removed, whereas with an 
overhead structure in such a case as the recent widespread prostra- 
tion of the wires, the trouble is readily found and easily and quickly 
removed. 

Passing by several very important side issues which if but briefly 
mentioned would too greatly extend this discussion, I beg to con- 
clude with the opinion that the character of the present telegraph 
lines is quite up to, if not beyond, what the proprietors have been 
warranted in furnishing for the transmission of public business, 
when we consider what burdens and restrictions are placed upon 
them by federal, state and municipal laws and exactions, saying noth- 
ing of the demands made by the most critical and imperious of all 
patrons, viz., the great commercial and financial houses of our great 
cities who furnish practically about 95 per cent of the telegraph busi- 
ness outside of the press. 

There is no doubt that in many parts of our country there have 
been within recent years telegraph poles erected which cannot be 
thrown down by any storms short of cyclones, or some great flood 
such as inundates valleys and destroys railroads. At the same time 
no doubt there is a temptation to add to existing poles more wires 
than sound engineering laws would assign to them. This is on ac- 
count of the great difficulty of securing capital, and particularly a 
new right of way for the erection of a new line of poles merely to 
hold one or two wires to meet the needs of an increasing traffic, and 
such poles remain practically without load for some years until busi- 
ness has grown large enough to fill them up with the needed wires. 


It is evident that it is impossible when a pole has got filled to that 
limit which engineering laws would decide to be a safe one that when 
a new wire was needed that all such poles must be immediately taken 
out and new and stronger ones take their place merely to accommodate 
one or two additional wires when perhaps the old poles were in a 
good state of preservation. 

I have for some time been of the opinion that upon our principal 
trunk lines, in addition to the supporting structures being of a 
much more substantial character than they are as a rule at present, 
the wires themselves should be greatly increased in size with the 
consequent increase of their strength and diminution of their resist- 
ance; and at the same time they should be placed further apart to 
minimize the harmful effects of lateral electro-static induction, while 
the insulators should be made of much better and tougher material 
than the very cheap fragile glass that is supplied; and, as before 
intimated, lines constructed upon this plan should be the strongest at 
such points as the strains were liable to be the greatest, and not as is 
now generally the case, of uniform construction throughout the entire 
length. 

It is not likely that such a proposed substantial structure will be a 
guarantee of absolute immunity from interruption of communication 
between principal cities such as New York and Chicago, New York 
and Boston, New York and New Orleans, etc., but there will be no 
question of the desirability of reducing such interruptions to as low a 
percentage as possible. I am also of the opinion that by the more 
substantial system that I have suggested it is possible to decrease the 
interruptions about 90 per cent, and also decrease the cost of repair 
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at least 50 per cent, decreasing the batteries and currents used by 
about 30 per cent, increasing the phantom circuits by the use of quad- 
ruplexes by many hundreds of thousands of miles of such circuits, 
and by an increase in the carrying capacity of all of the present wires 
at least 10 per cent, probably much more. 

It occurs to me in this climate that capital for telegraph purposes 
invested in the direction I have outlined, would be much more satis- 
factory in its returns than by undertaking over our great distances 


VoL. XXXIX., No. 13. 


the tremendously expensive experiment of burying the wires in the 
earth. 

Outside of the inevitable enormous slowing down of signals, the 
many great and formidable engineering obstacles to the underground 
system seem to me to render it entirely impracticable for supplanting 
the overhead wires for general telegraph purposes throughout the 
country. Francis W. Jones. 


New YorkK City. 
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CURRENT ELECTRICAL LITERATURE. 


DYNAMOS, MOTORS AND TRANSFORMERS. 


Armature Interference and Brush Position—Hopart.—The first 
part of a serial in which he says that in practice, regulation is a much 
more important factor than efficiency, and that regulation may at 
present be considered to limit the output. Regulation is intimately 
associated with the design of armature windings, of the field wind- 
ings of the magnetic circuit, and of the commutator, and very espe- 
cially with the brush position. The influence of the brush position is 
very great, yet is often not recorded in test reports. He gives some 
results of tests made concerning the dependence of the regulation 
upon the brush position, with a four-pole 17-kw, 110-volt generator 
running at 700 revolutions per minute; the results are given in the 
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adjoining diagram in which the abscissas represent the per cent of 
full load current and the ordinates the ampere turns excitation for 
maintaining 110 volts. It will be seen that with a brush position of 
2% segments forward lead, an increase of 42 per cent is required in 
the excitation to maintain constant voltage at full load (over the 
excitation at no load); with the brushes in the neutral position an 
increase of 26 per cent in the excitation was required; and with two 
segments backward lead, 15 per cent sufficed, there being therefore 
a great improvement in the inherent regulation with decreased for- 
ward lead. When, however, the compounding is effected by a series 
winding in the ordinary manner, the regulation is about equally 
good in all three cases; this is shown by a calculation. While there- 
fore the regulation with a compound winding, for this machine, is 
practically independent of the brush position, nevertheless it is evi- 
dent that an unnecessarily great lead of the brushes involves addi- 
tional outlay for field copper and lower efficiency as a consequence 
of increased losses in the field spools. Machines should therefore be 
designed with very low reactance voltage, not only from the stand- 
point of improving the commutation, but also to secure improved 
efficiency. He is strongly in favor of abandoning all reliance upon 
the magnetic field for overcoming the reactance voltage in the short- 
circuited coil and to rely merely on so designing the machine, that 
the reactance voltage of the short circuited coil is so extremely low 
as to exert no harmful influence whatever. This makes it prac- 
ticable to set the brushes permanently at the geometrical neutral 
point, quite out of the way of any communicating magnetic field. 





This is quite different from the special case of railway and other 
reversible series wound motors,.for in those the speed is less the 
greater the load, hence, on account of the decrease in the periodicity of 
commutation as the current increases, the reactance voltage increases 
by no means as rapidly as the load, and above some particular value 
of the load the reactance voltage actually decreases, hence the ob- 
taining of reasonable freedom from sparking was, with carbon 
brushes, fairly effectively achieved. in railway motors at a compara- 
tively early date. The practice of designing dynamos to operate 
with the brushes set permanently at the geometrical neutral point. 
has the further advantage of greatly improving the inherent regula- 
tion, saving copper and improving the efficiency. He gives a set of 
rules concerning experimental observations on brush shifting, in 
testing a machine. He believes that a machine requiring, for satis- 
factory commutation from no load to 50 per cent overload, a for- 
ward brush position of much more than 5 or 6 per cent of the 
polar pitch, will in the near future be regarded as hardly a first class 
design.—Lond. Elec. Rev., 28. 


Resonance Phenomena; Tests of Induction Motors.—BENISCHKE.— 
An illustrated paper read before the Elec. Society of Berlin. After 
some general remarks on resonance phenomena, he describes the fol- 
lowing experiment : On a table, the feet of which are fixed to the ground 
by means of wax, a small motor is placed; a disc is mounted on its 
axle; on this disc a weight of 40 grams is fixed at a distance of 6 c. m. 
from the axle. When the motor rotates, there is a centrifugal force 
due to this weight; it can be resolved into two components, one, 
horizontal, tending to oscillate the table in a horizontal direction, 
i. e., to bend the feet of the table; the other vertical, tending to oscil- 
late the table in vertical direction, i. e., to bend the plate of the table. 
These oscillations will take place, when the conditions of resonance 
is fulfilled, i. e., for a certain relation between the speed of the motor, 
the weight of the table, and the elasticity of its feet or its place. 
He demonstrated this by running the motor at gradually increasing 
speed. When a certain speed was reached, the condition of resonance 
for the horizontal vibrations was obtained, the amplitude of the 
vibrations of the table being about 5 m. m., although the centrifugal 
force of the weight of the disc was only 0.25 k. g. The speed was 
then increased with the result that the oscillations stopped. But 
at a much higher speed the condition of resonance for vertical vibra- 
tions was reached. If in this experiment, measurements of the speed 
of the motor and of the voltage were made, the following interesting 
result was obtained: when resistance was gradually taken out of the 
circuit, the voltage at the terminals increased, and so did the speed; 
but when the critical speed is reached, at which the table is set 
into vibrations and more resistance was cut out, the voltage increased 
still, but not the speed; in other words, while more energy was con- 
sumed, the speed did not increase. This is because this surplus 
energy was consumed in causing the vibrations of the table. 
By further cutting out resistance and thus increasing the voltage, 
the speed increased suddenly, the critical speed had been passed, the 
vibrations stopped, no more energy was then required for the vibra- 
tions. He remarks that these conditions are of importance in test- 
ing motors at no load. If the rotor of a motor is slightly eccentric, it 
will vibrate. Now, the iron losses in induction motors are often 
measured by determining the total no-load losses at different volt- 
ages and down to as low a voltage as possible; the losses are then 
plotted in a diagram as a function of the voltage and the curve is pro- 
longed until it cuts the axis of ordinates; this is curve B A in the 
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adjoining diagram; OA is then said to be the friction loss, because 
at no voltage there are no iron losses. B C, which is the difference 
between the total no-load losses and the friction loss, is then assumed 
to represent the iron loss. But this determination always gives too 
large values, often larger by 100 or 150 per cent than the calculated 
value. This is because this method gives the friction loss too small 
and the iron loss too large. The watts consumed by vibrations of 
the rotor, and sometimes of the total motor, are neglected. These 
vibrations disappear at decreasing voltage. If the watts consumed 
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for the vibrations at normal voltage, would remain constant, the 
curve would be B D, hence the correct value of the iron loss would be 
B F, which is smaller than B C. Mechanical oscillations are also of 
importance in the parallel operation of alternators. In the discussion 
which followed, Slaby remarked that a peculiar case of resonance 
causing mechanical vibrations was observed on the experimental trips 
on the high speed Zossen trial road; the vibrations of the car are 
mainly due to the rail joints; resonance was observed at a speed of 
70 to 80 k. m.; later the vibrations diminished, and at a speed of 110 
k. m. they could no longer be observed.—Elek, Zeit., Jan. 30. 


Determining the Phase Difference in Alternators with Revolving 
Field.—QuEIsser.—An article in which he starts from the well known 
fact that the revolving field of an alternator appears to be at rest 
when illuminated by an arc lamp which is supplied with current from 
that alternator; this fact may be used for connecting two alternators 
in parallel. It will always be observed that the radial axles of sym- 
metry of the field seem to be at rest in a distinctively fixed geometrical 
position, in relation to the armature. He proves that this geometrical 
position depends directly upon the phase difference between e. m. f. 
and current of the arc lamp circuit. If the power factor is 0.7, there 
is a phase difference of about 45 deg.; then the current maximum is 
behind the e. m. f. maximum by one-fourth of a period; the current 
maximum determines directly the geometrical position in which the 
eye observes the field in its apparently fixed position. This phenom- 
ena may be used to easily measure at any moment the phase difference 
of an alternator, provided the arc which is used for lighting is directly 
inserted in the main circuit of the machine. For this purpose, two 
carbon contacts may be inserted in the main circuit of the alternator, 
which are generally in contact and are drawn apart only at the mo- 
ment when one wishes to make a measurement; this produces an 
arc between the two carbons which is used directly for observing 
the apparent position of rest of the field and for directly reading the 
power factor on a calibrated scale. This method can be used to 
special advantage with high voltage alternators, because the loss of 
about 30 volts in the arc is then negligible. Or one may use an 
auxiliary transformer.—Elek. Zeit., Feb. 6. 


Voltage Drop of Alternators.——FiscHER-HINNEN.—A reply to 
Rothert’s recent criticism. He denies that the straying of the field 
has been neglected in Behn-Eschenburg’s and Potier’s methods. 
Potier’s method is indeed only a more accurate modification of older 
diagrams by Rothert.—Elek. Zeit., Jan. 30. 


BaucHu.—Another communication on this subject. The change of 
the straying of the field with a variation of the load, has not yet been 
correctly taken into account in any diagram. He suggests a diagram 
which is somewhat similar to the Heyland induction motor diagram. 
—Elek. Zeit., Feb. 13. 


RotHErT.—A reply to Fischer-Hinnen.—He does not deny that 
Behn-Eschenburg’s and Potier’s method take the straying of the field 
into account; but what is not taken into account by this method is the 
change of the straying with the load.—Elek. Zeit., Feb. 27. 
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Three-Phase Machines—LiInsEMANN.—A long illustrated and 
highly mathematical paper on “the elastic line of polyphase machines 
of large diameters.” The deforming forces in electric machines are 
partly of mechanical origin, caused by gravity and torque, and partly 
due to the tendency of the lines of force, to diminish the air-gap. 
Gravity and torque give stable elastic forces, i. e., the increase of 
their deforming influence by the deformation itself can be neglected. 
The magnetic forces, however, form an unstable elastic equilibrium ; 
for exact circular form they are latent; an occurring deformation 
makes them appear, and they then increase the deformation, so that 
there is a continuous increase of deformation and deforming forces. 
He first discusses the forces themselves and then gives the general 
mathematical relation between the moment of flexion and the radial 
deformation. A numerical example is added.—Elek. Zeit., Jan. 30, 
Feb. 6. 

Iron Alloys; A New Transformer Iron.—GuMuicu.—An article 
in which he calls attention to the great practical and industrial im- 
portance of the investigation of Barrett, Brown, and Hadfield, which 
was recently abstracted at some length in the Digest. He gives a re- 
view of their work and makes some corrections in the numbers of 
their tables—Elek. Zeit., Feb. 6. 


Surging of Alternators in Parallel.—Srtst.—A communication re- 
ferring to Foeppl’s article. He calls attention to the fact that in 
theoretical physics there are many entirely analogous problems; more 
especially Wien’s results for electric resonance which may be easily 
applied to the theory of alternators in parallel.—Elek. Zeit., Feb. 6. 


LIGHTS AND LIGHTING. - 


Nernst Lamps.—A well illustrated description of the latest form 
of the Nernst lamp, put on the English market by the General Elec- 
tric Company of Berlin. It is of the self-lighting pattern, with a 
heating coil which is automatically disconnected from the circuit as 
soon as the filament is sufficiently hot, an electromagnetic device of 
the well-known form being used for this purpose. In Fig. 1, B is the 
heating coil, C the filament. The series resistance for protecting the 





FIG. I.—THE BURNER. FIG, 2—SERIES RESISTANCE, 


lamp against damage by variation of pressure, has the form shown in 
Fig. 2. In wiring direct-current lamps, directions are given as to the 
polarity ; the positive and negative wires must be connected to the 
correct terminals, otherwise, it is said, the filament will soon be 
destroyed. The lamps are made in three sizes: for %4 amp. at from 
196 to 250 volts; for 1 amp. at from 96 to 150 volts; and for 1 amp. 
at 196 to 250 volts.—Lond. Elec., Mar. 7. 


TRACTION. 


Negative Boosters——Krocu.—An illustrated communication refer- 
ring to Kapp’s paper, recently abstracted in the Digest, and discussing 
the applications of Kapp’s method to an alternating current line. 
The arrangement is shown in the adjoining diagram. The primary 
winding of a transformer which has equal numbers of turns in pri- 
mary and secondary, is connected to the trolley wire, the secondary 
is connected to the rail. The arrangement is intended to suck up 
stray currents from the earth. The arrangement is effective only 
when there is a shunt through the earth. He gives in form of dia- 
grams, the theory of the arrangement which was fully confirmed by 
the experiment. The current J was 12 amp., the potential difference 
E between A and B was 40 volts. The points A and B could be 
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directly short-circuited without increasing the current i above 0.10 
amp.; the potential difference E then became zero. The smaller the 
shunt resistance r, the higher was the induced e. m. f. in the trans- 
former windings and the smaller was E’. In practice therefore this 
alternating current booster would be ineffective in dry weather, when 


I Trolley Wire 


Transformer 


Rail 


ir 
Earth Shunt 


NEGATIVE BOOSTERS. 


the transition resistance between rails and earth is great, and the 
losses in the apparatus would be due to ohmic resistance only. Dur- 
ing wet weather, however, the transformer would be more or less 
magnetized, according to whether the resistance to the earth is larger 
or smaller. The apparatus is therefore automatically self-regulating 
and requires almost no attendance. —Elek. Zeit., Jan. 23. 


S1eser.—A communication in which he points out the general dis- 
advantages of Kapp’s negative boosters, inserted in the line. He 
thinks that this arrangement would be suitable only for long roads, 
with private roadbed and rails on wooden beams. In Kapp’s ex- 
ample of a 20 k. m. road, operated with direct current, he would pre- 
fer to cut the overhead wire at a distance of 10 k. m. and to operate 
the first 10 k. m. with + 500 volts and the second with — 600 volts; no 
boosters would be required. This system has been successful on the 
Nuernberg-Fuerth road.—Elek. Zeit., Jan. 30. 


The Camps Bay, Cape Town & Sea Point Tramways.—A descrip- 
tion of this South African system, under construction. The country 
is extremely hilly, a number of grades on the route being I in 12 and 
1 in 9, etc. The side wire system has been adopted for the overhead 
equipment. The generating station is situated at Camp’s Bay almost 
at the extreme south of the system; it contains two direct coupled 
400-kw sets. The switchboard has nine panels, three of which are 
generator panels, so that one generator panel may be kept in reserve. 
The feeders are lead covered and insulated with paper and vulcanized 
rubber. They are laid in cast iron troughs 50 centimeters below the 
surface and surrounded with bitumen.—St. R’y Jour., Mar. 1, and Int. 
Ed., Mar. 


Three-Phase Currents on City Roads.—Fasre.—A long communi- 
cation with reference to the recent competition of direct and alter- 
nating current on the London District railways; the decision in favor 
of direct current he considers strange. He gives simple mathematical 
calculations to prove that a suitable application of the three-phase 
system enables one to regain 66 per cent of the energy consumed in 
starting, by means of cascade-braking. As on roads like the London 
or Paris underground, the energy consumption is much greater dur- 
ing starting than during the periods of highest speed, he says that 
the advantages of the three phase system increase with decreasing 
distance between the stations; in certain cases, with direct current, 
the energy consumption may be larger by 50 per cent than with three- 
phase current. As the properties of three-phase induction motors 
are very similar to those of direct current shunt motors, he bases 
his calculations upon the latter. His results are obtained for a level 
road. For a road with grades the three-phase systems offers still 
greater advantages.—Elek. Zeit., Feb. 6. 


REFERENCES, 


Fenders.—Koscu.—A long illustrated article on fenders for street 
railway cars.—Elek, Zeit., Jan. 30. 


Wotrr and Scuirp.—Some critical remarks on Kosch’s article.— 
Elek. Zeit., Feb. 13; March 6. 


Rail-Joint Construction.—An article giving details concerning the 
methods and apparatus used in casting the new composite joint, em- 
ployed on the Philadelphia street car lines —St. R’y Jour., March 1, 
and Int. Ed., Mar. 
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WIRES, WIRING AND CONDUITS. 


Submarine Core.—AppLeyarD.—A note on submarine core. In 
the design of submarine core it is often of interest to determine the 
effect, upon the capacity and dielectric resistance, of adding or sub- 
tracting a given weight of gutta-percha, say 1 lb. per nautical mile, 
for core of a given type. In other words, for a submarine core of 
which the conductor is of fixed diameter d inches, and weight 
w Ibs. per N. M., and of which the dielectric is of diameter D 
inches, and weight W Ibs. per N. M., it is required to find an ex- 
pression for the change in log D/d produced by adding or sub- 
tracting 1 lb. of dielectric per N. M. This change, for ordinary 
types, is found to be 0.0001047 divided by the square of D. The 
rate of change is inversely proportional to the weight of the die- 
lectric, the conductors being constant—Lond. Elec. Rev., March 7. 


ELECTRO-PHYSICS AND MAGNETISM 


Theory of Electrons —Lorp Ketvin.—A theoretical paper en- 
titled “Aepinus Atomized,” on the theory of electrons, or, electrions, 
as he calls them. According to the theory of Aepinus, commonly 
called the one-fluid theory of electricity, positive and negative elec- 
trifications consist in excess above, and deficiency below, a natural 
quantity of a fluid, called the electric fluid, permeating among the 
atoms of ponderable matter; portions of matter void of the electric 
fluid repel one another; portions of matter void of the electric 
fluid attract one another. Lord Kelvin suggests that Aepinus’ 
fluid consists of exceedingly minute equal and similar atoms, called 
electrions, much smaller than the atoms of ponderable matter; and 
that they permeate freely through the spaces occupied by these 
greater atoms and also freely through space not occupied by them: 
there is repulsion between the electrions, repulsion between the 
atoms independently of the electrions, and attraction between elec- 
trions and atoms without electrions. Between atom and atom, elec- 
trion and electrion, an atom and an electrion outside it, the repulsions 
and attractions follow the law of the inverse square of the dis- 
tance. But as the electrions freely permeate the space occupied 
by the atoms, he has to assume a special law for the force experienced 
by an electrion within an atom; he assumes a very simple one. 
While Aepinus’ mobile electricity was vitreous (positive), Lord 
Kelvin’s electrions are minute particles of resinously (negatively) 
electrified matter. An atom devoid of electrions acts simply as a 
little globe of atomic substance, possessing as an essential quality 
vitreous (positive) electricity uniformly distributed through it or 
through a smaller concentric globe. Ordinary ponderable matter, 
not electrified, consists of a vast assemblage of atoms, not void, but 
having within the portions of space which they occupy just enough 
electrions to annul electric force for all places of which the dis- 
tance from the nearest atom is large in comparison with the diame- 
ter of an atom, or molecular cluster of atoms. He discusses mathe- 
matically the condition of equilibrium of two atoms of different 
diameters, containing electrions; he shows how the equilibrium and 
the position of the electrions is changed when the two atoms over- 
lap, then are made concentric, and later are brought apart again; 
he proves that in this process there is always a tendency of the 
smaller atom to take electrions away from the larger atom. When 
pressing and rubbing together and separating two assemblages of 
mon-electrionic atoms of largely different sizes, the assemblage 
of the smaller atoms should be resinously (negatively) electrified, 
and the assemblage of the larger atoms vitreously (positively) elec- 
trified ; this is probably the true explanation of the long-known fact 
that ground glass is resinous (negative) relatively to polished 
glass, as the process of polishing might be expected to smooth down 
the smaller atoms, and to leave the larger atoms more effective in 
the surface. He then discusses statical problems concerning the 
equilibrium of two or more electrions within one atom. He proves 
that in a monatonic gas or in any sufficiently sparse assemblage of 
single atoms, fixed or moving, Faraday’s “conducting power for 
lines of electric force,” or what is now commonly called the specific 
electro-inductive capacity, or the electro-inductive permeability, ex- 
ceeds unity by three times the ratio of the sum of the volumes of 
the atoms to the whole volume of space occupied by the assemblage, 
whether the atoms be mon-electrionic or poly-electrionic, and how- 
ever much the electrion, or group of electrions, within each atom is set 
to vibrate or rotate with each collision. Every solid, at zero of 
absolute temperature, is a perfect insulator of electricity under the 
influence of electric forces moderate enough not to pluck electrons 
out of the atoms in which they rest stably, when there is no dis- 
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turbing force. When the temperature is raised, the electrons begin 
to perform wildly irregular vibrations and rotations, so that some 
of them will occasionally be shot out of their atoms. Each elec- 
trion thus shot out will quickly either fall back into the atom from 
which it has been ejected, or will find its way into another atom. 
If the body be in an electric field, a considerable proportion of the 
electrions which are shot will find their way into other atoms in 
the direction in which they are pulled by the electric field; that is 
to say, the body which was an infinitely perfect insulator at zero 
absolute temperature, has now some degree of electric conductivity 
which is the greater, the higher the temperature. This explains the 
increasing conductivity of flint glass, rare earths, etc., with increas- 
ing temperature. The electric conductivity of metals must be ex- 
plained in the same way as that of glass, gutta-percha, etc., with 
only this difference, that the metallic atom must be so crowded with 
the electrons that some of them are always being spilt out of each 
atom by the intermolecular and electrionic thermal motions, at com- 
paratively very low temperatures. The conductivity of a metal will 
rise when heated from zero of absolute temperature, reach a maxi- 
mum and decrease with further increase of temperature. In fact, 
while some extent of thermal motions is necessary for electric .con- 
ductivity, too much of these motions must mar the freedom with 
which an electrion can thread its way through the crowd of atoms 
to perform the function of electric conduction. “It seems certain 
that this is the matter-of-fact explanations of the diminution of 
electric conductivity in metals with rise of temperature.”—Phil. 
Mag., March. 


, 


REFERENCES. 


Magnetic Expansion of Iron and Steel—SHAw ANd Laws.—The 
first part of an illustrated account of experiments made with Swedish 
iron, mild steel, and hand steel. In this part they discuss the meas- 
urement of susceptibility and give details of the arrangement of 
their experiments.—Lond. Elec., Feb. 21. 


Rotating Hysteresis—Hiecke.—A long communication referring 
to Dina’s article recently abstracted in the Digest. He criticises 
several points in Dina’s methods, and claims that his results are not 
conclusive.—Elek. Zeit., Feb. 13. 

Dina.—A reply to Hiecke’s criticism. He claims that his results 
are correct—Elek. Zeit., March 6. 


Traction Magnets for Straight and Circular Movements.— 
Dietze.—An illustrated paper read before the Association of Ger- 
man Electrical Engineers, in which he describes several types of 
such magnets.—Elek. Zeit., Feb. 13. 

Zeeman Effect—WaA.LKeER.—A mathematical paper, giving a theory 
which accounts for an anomaly of the Zeeman effect—Phil. Mag., 
Feb. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Theory of the Lead Storage Battery.—Lirec.—A paper read before 
the Elec. Soc. of Cologne. He denies that the so-called sulphate 
theory correctly represents the process in the lead accumulator. He 
considers the formation of sulphate in the positive and negative 
plates as secondary reactions. His views are based upon the fact 
that in automobile batteries a portion only of the acid which would 
be required by the sulphate theory, suffices. His views are also based 
upon exact measurements of the change of acid concentration in 
the working accumulator, and upon exact determinations of the 
weights of plates in various conditions of charge and discharge. 
In the discussion which followed, there seemed to be a general 
agreement that the sulphate theory is fully correct only for low 
current densities, and that the exact nature of the process for the 
current densities used at present in practice, is not yet suffi- 
ciently settled. —Elek. Zeit., Feb. 13. 


UNITS. MEASUREMENTS AND INSTRUMENTS. 


Locating Faults in Underground Networks.—Lonr.—A com- 
munication in which he says that Stott’s compass method of locat- 
ing faults can be used only on such underground networks on which 
Stott uses it, namely for cables placed in tubes with manholes in 
distances of 100 meters. He says that the loop method is not re- 
stricted to thin cables, but can be used wherever the resistance of 
the fault is small and dn insulated return circuit is available, the re- 
sistance of which is not essentially greater than that of the defective 
cable. A large surface of the cable and earth currents are no 
obstacles to this method.—Elek. Zeit., Feb. 6. 

O. SternMetz.—A communication in which he describes several 
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cases from practice, in which he used the loop method to good ad- 
vantage. If. properly applied, he claims it to be excellent.—Elek., 
Zeit., March 6. 


REFERENCES. 


Mercury Interrupter.—An illustrated description of a mercury in- 
terrupter of German manufacture. Mercury is squirted from a fixed 
tube against a fixed contact piece and the interruptions are ob- 
tained by means of a fan with wings of insulating material, so that 
the mercury is squirted alternately against the metallic contact-piece 
and against an insulating wing.—Elek. Zeit., Feb. 6. Some remarks, 
by Boas, on this article, in Elek. Zeit., Mar. 6. 


Plug Rheostats—Kwnositocu.—An _ illustrated description of a 
modification of a plug rheostat, for simplifying the arrangement in 
order to save time and to prevent mistakes. Besides the two or- 
dinary rows in which the plugs are inserted, he uses a third row be- 
tween the two; plugs may be inserted between this third row and 
any of the other two.—Elek. Zeit., Feb. 13. 

Galvanometer.—Brcot.—A continuation of his illustrated “notes 
on practical electrical instrument-making.” He discusses the con- 
struction and general theory of the tangent galvanometer and the 
electrodynamometer.—Lond. Elec. Eng., Feb. 28. 


TELEGRAPHY. TELEPHONY AND SIGNALS. 


Wireless Telegraphy and Submarine Cables.—Guarini.—An ar- 
ticle in which he says that if any comparison is to be made between 
submarine cables and wireless telegraphy, the latter must be con- 
sidered from the point of view of what it will be, what it is capable 
of becoming, and not from the point of view of what it is now. 
He says that cables are subjected to many injurious influences and 
to deterioration, which do not exist in wireless telegraphy. While 
secrecy may be obtained by syntonization, or by indirect methods, 
such as proposed by Blondel, Tommasi, and Tegon, he believes 
that the directed wave is the only way that solves satisfactorily the 
problem of absolute secrecy with regard to the dispatches, and that 
of, multi-communication in opposite directions. He claims that the 
effects of atmospheric electricity on wireless telegraphy receivers 
will not be more disastrous than they are in ordinary telegraphy. 
The cable companies themselves should undertake wireless telegraphy. 
He criticises the argument that as electricity has not dethroned gas, so 
wireless telegraphy will not dethrone the submarine cable; in spite 
of its great advantages, electricity has not dethroned gas because 
it is more expensive than gas; on the other hand, he claims that 
wireless telegraphy is not only better than cable telegraphy, but 
also cheaper. The coherer is destined to render great service in 
ordinary telegraphy, and especially in submarine cables; it can be 
used as a very sensitive relay, and it can render multi-communica- 
tion possible, 7. ¢., it can increase the efficiency of an existing cable. 
He asks “the directors of the cable companies to be so good as to 
forsake routine for once; first to use ordinary telegraphy with a 
coherer and then wireless telegraphy with or without a coherer.”— 
Lond. Elec. Rev., Feb. 28. 

Telautograph.—Gruun.—An illustrated paper, read before the 
Berlin Elec. Society, on a new telautograph of a Dresden company, 
for the transmission of hand-writings and drawings. The princi- 
ple is somewhat similar to that of the one of Gray, who ties the 
writing pencil to two strings at a right angle; when one writes, 
these two strings which are always stretched, are moved and each 
operate a switching device which sends brief beats of current into 
the transmission line, so that the writing is resolved into two com- 
ponents vertical to another. The present author also uses this prin- 
ciple of dissolving into two components, but his arrangement sends 
into the transmission line continuously direct current which, how- 
ever, varies in intensity. The intensity of the current components 
at any moment is proportional to the distance of the point of the 
writing pencil from an edge of the writing paper ; this is accomplished 
by two regulating resistances operated by the two strings fixed on 
the writing pencil. In the receiver, the variable currents in the two 
circuits deflect a small mirror, and the record is obtained by re- 
flecting a ray of light from this mirror upon sensitive paper; the 
paper with the record is pulled through a very simple developing 
device, in which the photographical process is finished in 45 sec., so 
that the record comes out of the box in a finished form.—Elek. 
Zeit., Feb. 6. 
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Wireless Telegraphy Apparatus —Arco.—An_ illustrated article 
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of the wireless telegraphy installations of several German steam- 
ships with the tuned Slaby-Arco system.—Elek. Zeit., Jan. 30. 


MISCELLANEOUS. 


Electricity in Turf Coal Manufacture-—Jessen.—An abstract of 
an illustrated pamphlet on his process used in a plant in Norway. 
The turf is pressed in forms and dried until it contains about 20 per 
cent of water; “it is then subjected to distillation in retorts heated 
electrically inside; the products are a gas suitable for heating pur- 
poses; a tarry turf with tarry water, useful for making paraffin, 
gas oil, ammonium sulphate, and methylalcohol; and a very pure 
turf charcoal which may be used as a substitute for charcoal of 
wood or for pit coal.” There are five dynamos of together 400 
k. w., driven by turbines. There are 12 retorts, and during 210 days 
of the year, 100,000 lbs. of turf are worked daily.—Zeit. f. Elektro- 
chemie, Jan. 16. 


Death by 200 Volts Alternating.—An editorial note on a remark- 
able accident at the Sheffield Alhambra due to a shock of 200 volts 
alternating. “The victim of the fatality together with a friend 
amused themselves by ‘skylarking’ with a disused electric-light fit- 
ting at the theatre, the former seizing the bracket with both hands 
and attempting to wrench it from the wall. He received so severe 
a shock that he cried out to be pulled away; then falling on the 
floor he speedily expired. There were no signs of burning on his 
hands.” The real cause of the fatality is unknown. The “possibility 
that death was due to a high-pressure shock, through a defective 
transformer, is suggested.”—Lond. Elec., Mar. 7. 


Electricity in Dental Surgery —RAGNIER and Dipspury.—An ar- 
ticle in which they advocate the use of D’Arsonval’s high-frequency 
electric currents for purposes of painless dentistry. The current is 
applied through a moulding of the part to be rendered insensitive. 
The interior of the moulding is covered with metallic powder and 
a layer of tinfoil. To confine the heat produced by the current the 
tinfoil is covered with a layer of asbestos paste. In 15 cases of 
extraction of teeth with one root there were 13 cases of complete 
anezsthesia.—Arch. d’Elec. Med., Feb. 15; abstracted in Lond. Elec., 
Mar. 7. 

REFERENCE, 


American Institute—R. W. Pore.—An illustrated article giving 
historical reminiscences on the foundation and development of the 
Amer. Inst. of Elec. Eng.—Elec. Age, Feb. 








New Books. 





PRACTICAL CALCULATION OF DyNAMO-ELEcTRIC MACHINES. A Man- 
ual for Electrical and Mechanical Engineers and a Text-book 
for Students of Electrical Engineering. By Alfred E. Wiener, 
E. E., M. E. New York: Electrical World and Engineer. 727 
pages, 381 Illustrations, 130 Tables. Price, $2.50. 


The second edition just issued of this work is quite a formidable 
volume, being a large octavo in size and containing 727 pages. The 
author in his preface states that in preparing a second edition it has 
been his aim to bring the volume up to date in every particular. 
With this purpose, data of the latest machines of the most prominent 
manufacturers were procured and compared with the information 
given in the book, and necessary changes made. A number of new 
tables were inserted; the most important of these is one which gives 
additional guidance in the selection of the conductor-velocity, and 
another which serves to check a design with respect to the relation 
between the armature and field. 

Among additions of new matter to the book are sections on the 
design of double-current generators, multi-circuit arc dynamos, 
motor-generators, dynamometers, boosters, equalizing dynamos and 
the teazer system of motor control. Three appendices aggregating 
43 pages have been added. The first of these gives the dimensions 
and armature data of various types of modern dynamos, the object 
being to afford to the student a means of comparing his results with 
the existing machines as he proceeds with a design. Appendix II 
contains wiring tables and wiring data necessary in determining the 
windings of dynamos. Appendix III gives the causes, localization 
and remedies of the usual troubles occurring in dynamo-electric ma- 
chines, the object of this compilation being, first, to enable the de- 
signer, by calling his attention to the ordinary shortcomings, to take 
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preventive measures in designing which will reduce the liability of 
trouble to a minimum; and, second, to assist the tender of the dy- 
namo plant in going about in a systematic manner to find the cause 
of troubles. 

This new edition is by far the most complete work in the English 
language on direct-current dynamo design. Aside from being a very 
complete treatise on the methods of design, it is also a very complete 
compendium of practical data compiled from commercial practice. 


MUNICIPAL ENGINEERING AND SANITATION. By M. N. Baker, Ph.B., 
C. E. New York: The Macmillan Company. 318 pages. Price, 
$1.25. 

This book gives a clear and concise sketch of modern scientific 
methods of promoting the welfare of people living in cities, and is 
intended for that large and rapidly growing class of persons who, 
either as officials or citizens, are striving to improve municipal con- 
ditions. It reviews the whole field of municipal engineering and sani- 
tation and dwells upon the most vital points under each class of ac- 
tivities and interests. In many instances details from actual practice 
are given. 

“The City and Its Needs” is the subject of the introductory chap- 
ter, which is followed by 42 other chapters classified under the fol- 
lowing headings: Ways and Means of Communication; Municipal 
Supplies; Collection and Disposal of Wastes; Protection of Life, 
Health and Property, and Administration, Finance and Public 
Policy. Subjects of electrical interest are treated in various chapters. 
Chapter III. relates to Subways for Pipes and Wires; Chapter V., 
to Urban and Interurban Transportation ; Chapter VIII., to Telegraph, 
Telephone and Messenger Service, and Chapter XVI. to Light, Heat 
and Power. Electrolysis of underground pipes; smoke abatement; 
municipal franchises and contracts, and municipal ownership con- 
stitute the subjects of Chapters XXIV., XXV., XXXVIII. and 
XXXIX., respectively. 

This book, in the hands of those for whom it was written, cannot 
fail to be productive of good results, and those who read it will be 
impressed with the importance of all well-disposed citizens giving 
their personal aid and encouragement to all efforts tending to pro- 
mote the welfare of the community at large. 





Licut, Heat AND Power IN Buixpincs. By Alton D. Adams. New 


York: William T. Comstock. 102 pages. Price, $1. 


This book is evidently intended as a brief review of the problems 
arising in plant designing, and is quite general in its treatment of the 
various subjects considered. While, as a whole, the work will be 
found quite satisfactory, the reviewer cannot agree with the writer 
on several important points. The author estimates the cost of fuel 
per hp-hour at six-tenths of a cent. This seems low, as figures from 
a number of plants have shown 1 cent per horse-power per hour to 
be more nearly the correct figure. With electricity purchased from 
the street at the rate of 10 cents per kw-hour, the author estimates 
the cost of electric heating as equivalent to coal at $760 per ton. This 
is interesting but may lead to a wrong impression on the part of a 
casual reader, as it would indicate that electric heating for some com- 
mercial purposes is not to be compared in cost with either gas or coal. 
Mr. Hadaway, the well-known electric heating engineer, has pointed 
out that if all of the exhaust steam from a dynamo-engine can be 
utilized for low-temperature heating, and the current generated be 
employed for high-temperature heating, it is not more costly than 
heating by coal, and it has many advantages, as has been demon- 
strated in the case of hat factories, candy factories, and in other in- 
stances. 

In considering the use of steam and hot water for heating the 
author evidently prefers the hot-water system. One reason given for 
this preference is that the excess heat contained in the exhaust steam 
from an engine during the heavy lighting load, can be stored in hot 
water and used during periods of insufficient supply of exhaust steam. 
This method does not appear practical to any extent, as a simple cal- 
culation of the amount of water required to store the heat from steam 
exhausted from a 50-hp engine will indicate. The author does not 
touch on the disadvantage of the hot-water system for large build- 
ings, which are principally a third greater first cost, and the wear 
and tear of the valves, radiators and piping, caused by pumping hot 
water. 

The author clearly recognizes the necessity for treating the light, 
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heat and power supply of buildings as interdependent problems, but 
his estimate that 30 per cent more coal is required to supply steam 
through an engine for heating instead of direct seems excessive. In 
the opinion of the reviewer from 10 to 15 per cent is more nearly 
correct and in one plant in New York, operating under his super- 
vision, the amount of coal burned per day is not greater with the plant 
running than without. 

A great deal has been said in this and in other books about the 
insufficiency of exhaust steam from plants during the morning hours 
to supply the heat. With the temperature hovering around zero the 
exhaust steam from a plant, in an ordinary building, is insufficient to 
supply the heating requirements; but in five days out of six during 
the heating season, the outside temperature is far above zero. Expe- 
rience in a number of plants of all kinds has indicated that the ex- 
haust steam is sufficient during these five out of six days, where all 
the electric lighting and power requirements of a building are sup- 
plied from the plant. 

The author also leaves it to be understood that it is this question 
of the possibility of using the steam first in an engine and after- 
wards in heating that makes the isolated plant able to compete with 
the central electric plant. This view has been taken time and time 
again, and can be shown to be erroneous. The possible use of ex- 
haust steam is an important factor in the economy of a plant, but it 
is the fact that the labor is but slightly varied where either steam or 
electricity or refrigeration or all three are supplied, that makes the 
isolated plant an economic possibility, combined with the fact that no 
rent is to be paid and that there are no abnormal fixed charges. 
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Directory of Electrical Societies, Etc. 





AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Annual business 
meeting, New York, May 20; annual convention, Great Barrington, 
Mass., June 17-20, 1902, 

AMERICAN STREET RAILWAY ASSOCIATION. Next meeting, Detroit, 
Mich., Oct. 8, 9 and 10, 1902. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTENDENTS. Next 
meeting, Chicago, June 18, 1902. 

ASSOCIATION OF EpIsoN ILLUMINATING CoMPANIES. Next meeting, 
September, 1902. 

CANADIAN ELECTRICAL ASSOCIATION. Next meeting, Quebec, June 
II, 12 and 13, 1902. 

INTERSTATE INDEPENDENT TELEPHONE ASSOCIATION. Next meeting, 
Chicago, April 9, 10 and 11, 1902. 

INDEPENDENT TELEPHONE ASSOCIATION OF WISCONSIN. Next meet- 
ing, Waupaca, Wis., June 25, 26 and 27, 1902. 

INTERNATIONAL ASSOCIATION OF MunicrpAL ELectRIcIANS. Next 
meeting, Richmond, Va., Oct. 7, 8 and 9, 1902. 

NATIONAL ASSOCIATION OF MANUFACTURERS. Next meeting, In- 
dianapolis, Ind., April 15, 16 and 17, 1902. 

NaTIONAL Evectric Light AssocraTION. Next meeting, Cincin- 
nati, Ohio, May 20, 21 and 22, 1902. 

New York STATE STREET RAILWAY ASSOCIATION. Next meeting, 
Caldwell, N. Y., Sept. 9 and 10, 1902. 

NORTHWESTERN ELECTRICAL ASSOCIATION. Next meeting, Wau- 
paca, Wis., June 25, 26 and 27. 

Onto STREET RAILwAy ASSOCIATION. Next meeting, June, 1902. 

Oxp-TIME TELEGRAPHERS’ ASSOCIATION AND UNITED STATES MILI- 
TARY TELEGRAPH Corps. Next meeting, Salt Lake City, Utah, Sep- 
tember, 1902. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. Next meet- 
ing, October, 1902. 

SOUTHWESTERN GAS, ELECTRIC AND STREET RAILWAY ASSOCIATION. 
Next meeting, San Antonio, Tex., April 18-21, 1902. 





Lighting An Opera House 


. 


The electric lighting effects at the Metropolitan Opera House, New 
York City, on the occasion of Prince Henry’s visit, were the subject 
of a special article in our issue of March 8. At that time, while giv- 
ing a number of details of the work, we were unable to supplement 
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them by illustrations. Before the illuminations were taken down, 
however, Mr. Spaulding, the manager of the National Electric Im- 
provement Company, which controls the Elblight system in this coun- 
try, was able, with the assistance of the well known photographers, 
Pach Brothers, to secure two or three excellent photographs, and 
through the courtesy of these concerns we are now able to show the 
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FIG. I.—SPECIAL LIGHTING METROPOLITAN OPERA HOUSE, NEW YORK CITY, 


premises exactly as they appeared on the memorable and festive 
occasion when every one of the great opera stars were gathered to- 
gether for the delectation of the royal visitor from Germany, and 
when a single seat in the orchestra cost $30. The total seating 
capacity of the opera house, including boxes, is 3500, which figures 
will give some idea of the magnitude of the auditorium, while the 
great curtain opening is 48 feet by 50. 

In the view which we present of the auditorium the regular lighting 
is supplemented by strings of Elblight cable draped from the central 
chandelier to the walls, and carrying 1500 lamps in green and white, 
entwined with smilax. The other view (Fig. 2) shows the pro- 
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FIG. 2.—ILLUMINATED DROP CURTAIN, METROPOLITAN OPERA HOUSE, 


scenium arch and the drop curtain, the whole being about 60 feet by 
60. On the night of the gala performance this was one huge mass of 
smilax with some 6000 lamps, green and white, of which 4500 were 
in the movable curtain. The total weight of the cables and lamps 
at this point was some three tons, and the drop curtain weighed not 
less than one ton. 

As pointed out in our previous article, to which reference can be 
made for other details, it was only with such a system as the Elblight 
that special lighting on such a gigantic scale could be carried out with 


such swiftness, and removed with equal expedition. 
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Masurite, a New Safety Explosive. 


The recent disastrous dynamite explosion in the Rapid Transit 
subway in New York, causing loss of life and great damage to prop- 
erty, has created a deep feeling of insecurity among residents along 
the line of this engineering work, as well as among those who live 
or work in close proximity to dynamite. It is therefore opportune to 
mention a new safety explosive now being placed on the market, 
known as “Masurite,” which is claimed to be perfectly safe against 
premature explosions and can only be set off by detonation. A very 
interesting series of tests were given last week before a gathering 
of engineers and powder experts at Sands Point, Long Island, and 
masurite was put to almost every conceivable test to illustrate its 
safety in handling. For concussion tests, masurite was placed on an 
anvil and on stone and struck sharp blows with a hand hamer and a 
16-lb. sledge. A 50-lb. iron weight was also allowed to fall 25 feet 
upon a 10-ounce cartridge placed on an anvil. Other tests were 
shooting through 12%4-lb. can masurite; a can containing 10 Ibs. 
heated in direct contact with burning coal shot through as above 
with mushroom bullet. In the fire tests, a red hot iron % inch in 
diameter was run through a cartridge of masurite; a 1-inch red-hot 
iron rod run into a can containing about 10 lbs. of this material; 
10 Ibs. were thrown upon a forge fire, a bundle of parlor matches was 
ignited in a heap of masurite; masurite was covered with smokeless 
and with black powder and the latter ignited, also with the positions 
reversed, the powder being placed under the masurite. The electric 
tests were shown by allowing a series of electric sparks to pass in 
contact with masurite placed upon iron. Also a copper wire was 
heated to redness and finally melted by the electric current while in 
contact with it. Severe friction tests were also given; finally the de- 
tonation tests as to the explosive strength of this new article showed 
it to be perfectly flameless, as shown by comparisons with dynamite, 
which was exploded to illustrate. This one advantage of no flame 
makes masurite specially adapted to coal mine work. Masurite has a 
brown yellow color and in explosive strength is said to equal 40 per 
cent dynamite weight for weight. 


A Solenoidal Electric Sign Flasher. 


The Reynolds Electric Company of Chicago is getting ready for 
the market an automatic switch or “Flasher” for periodically break- 
ing light or heavy currents, which has several novel features and 
should fill a new place in connection with electric signs. It is for the 
purpose of alternately flashing two sign circuits or making and 
breaking a single circuit. 

Referring to the diagram in the next column there are two solenoids 
working on the ends of a rocking arm. These solenoids each have 
combined with them an oil dash pot, the solenoid itself being sub- 
merged in the oil. When the circuit is closed through one of these 
solenoids its core is drawn slowly down into the oil dashpot until 
the quick break switch which is seen in the foreground in the en- 
graving snaps from one contact to the other. The solenoid on the 
other end of the rocking arm is then cut into the circuit and draws 
its core slowly down until the switch is thrown over to the opposite 
contact. The switch is, therefore, thrown alternately from one cir- 
cuit to the other at intervals depending upon the speed for which it 
is set. The speed can be regulated by varying the length of stroke at 
which the switch will throw over. 

In the device shown in the engraving the make-and-break is by a 
combination carbon and copper switch on which the arc at the time 
of breaking the circuit is taken by carbon, and in another form of the 
device a magnetic blow-out is used. This flasher is, obviously, for 
use only on electric signs having one or two circuits. It is intended 
as a simple and durable, and at the same time an economical substitute 
for the motor-operated flasher where it may be desired to flash two 
circuits only, each circuit controlling one color of lamps, or where 
an entire sign is wanted to be flashed on and off, or one side of sign 
then the other side alternately. The current that can be broken by 
one contact on the existing flashers is limited so that on a large sign 
the break must be distributed among a number of contacts. The new 
device not only does away with the motor, but enables the flashing 
of an entire sign to be done on one circuit. 
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Duplex Steam and Vacuum Pump. 


The accompanying illustration shows a duplex steam and vacuum 
pump made by Harrison Watson Company, 1708 Ludlow Street, 
Philadelphia. This pump is capable of lifting and forcing a con- 
stant stream of water against any pressure, and is claimed to be ex- 
tremely efficient and durable, having nothing more complicated than 
check valves. 

Referring to the illustration, there are two pumping tanks, P, a suc- 
tion pipe, M, having two branches, J, provided with check valves, Y, 
and leading to each of the pumping tanks; and two branch discharge 
pipes provided with check valve, Z, uniting in a delivery pipe, D. 
Steam is conducted to each tank through the pipe, K, into a closed 
steam chest, C, and from the latter passes through two valve-seated 
passages to the tanks, P. 

In the steam chest is a pivoted lever, L, having at each end a poppet 
valve, V. These valves control the passage of the steam to the 
tanks, and as the lever opens one of the valves it closes the other; 
consequently steam is admitted to but one tank at a time, and each 
tank alternates in its action of drawing in water by a partial vacuum 
formed by the condensation of steam, and expelling the same by the 
pressure of steam upon its surface. 

To produce an automatic action there are submerged floats sus- 





AUTOMATIC SIGN SWITCH. 


pended from each of the valves, 
V. This arrangement is nearly 
supported when submerged, by 
the buoyancy of the water, but 
when the water flows in one 
tank the weight, F, draws down 
the valve, D, and shuts off the 
steam, while lever, L, raises the 
other valve and admits steam 
to the other tank. Condensa- 
tion is effected as follows: 
The water in the tank under 
pressure passes through a discharge check valve, Z, up a small pipe, 
R, through one of the branch pipes, J, into the other tank, thereby 
condensing the steam, whereupon the tank is refilled with water 
through the pipe, M. When refilled a pressure is created under the 
valve, V, by the water running through the small pipe, R, which 
partially balances that of the steam on top of the valve, so that it can 
be raised from its seat by the lever, L, which occurs when the lower- 
ing of the water in the other tank causes the float F to draw its valve 
down and tip the lever, which latter is held at the extremes of its 
movement by a snap spring, J. 

The illustration shows the pump used as a boiler feeder, and placed 
above the boiler, into which the water enters by gravity, so long 
as steam passes up the pipe, 7. When the water passes up this pipe, 
it balances the weight of the water in the pump and pipe D so that no 
more water enters the boiler until its level falls sufficiently to enable 
steam to pass up the pipe 7, which causes the water flowing to be 
siphoned out by the pipe S, thereby letting steam again to the pump 
and causing it to feed more water into the boiler. In this way a con- 
stant water level is maintained in the boiler. 

The same principle may be applied to the feeding of one or more 
boilers in connection with a steam pump. In this case a reverse 
check valve is used with a flexible diaphragm. 


DUPLEX STEAM AND VACUUM PUMP. 
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Financial Intelligence. 

THE WEEK IN WALL STREET.—Money was offered during 
the week with some freedom by brokers and the demand was fairly 
good. The closing rates were 44@4% per cent for 30 days to six 
months. In the stock market prices held firm with irregular ad- 
vances in grangers and high-priced specialties. The firmness of 
bond prices and the presence of a steady demand for investment stocks 
were notable features in the market and would account for the ease 
with which certain high-priced specialties have advanced. The trac- 
tion stocks were irregular, owing to litigation attacking the Metro- 
politan Street Railway deal, but Brooklyn Rapid Transit was well 
supported on the ratification of the blanket-mortgage plan and the 
small opposition shown to the scheme. This latter stock closed at 
655%, being a net gain of 5 point. The sales amounted to 99,340 
shares. Metropolitan Street Railway closed at 167%, the sales ag- 
gregating 28,600 shares. The highest and lowest quotations for the 
week were 167% and 16934. In the electric list General Electric con- 
tinues to be, by all odds, the principal feature, having reached the 
extraordinary figure of 322%, closing at 321, which is a net gain of 
16 points. The trading, however, was rather narrow, only 9,100 
shares having changed hands. Westinghouse Electric remained 
about steady at previous quotations, the closing figures for common 
being 194 and for first preferred 198, the latter being a net loss of 1 
point. Western Union closed at 90, ex-dividend. Other closing 
prices were: American District Telegraph, 33; American Telegraph 
& Cable, 85, and American Telephone & Telegraph, 170, which latter 
is a net gain of 914 points as compared with the last quotation. Cop- 
per stocks were moderately active, and Electric Vehicle preferred 
was dealt in for the first time in many days; on purchases of several 
hundred shares the price advanced % point to 5. Following are the 
closing quotations of March 25: 

NEW YORK. 


Mar. 18. Mar. 25. Mar. 18. Mar. 25. 


American Tel. & Cable... 80 85 General Electric......... 316 322 
American Dist. Tel...... 30 33 General Carriage........ % % 
Brooklyn Rapid Transit.. 667% 65% Hudson River Tel....... — a 
Ches. & Pot. Telephone... — — Metropolitan Street Ry..168% 167% 
Commercial Cable........ 150 148 N. E, Elec. Veh. Trans... — 
Electric Boat.......... -— 2 N. Y. Elec. Veh. Tran... 12% 12 
Electric Boat pfd....... 45 47 ie At & & . ae — — 
Electric Lead Reduc’n... 1% 1% Tel. & Tel. Co. America... — — 
Electric Vehicle......... 2 2% Western Union Tel...... 91% 80% 
Electric Vehicle pfd...... 4 5 West. E. & M. Co....... 195% 194 
West. E. & M. Co. pfd...194 194 
BOSTON. 
Mar. 18. Mar. 25. Mar. 18. Mar. 2s. 
, ae ees ee 168% 168% Mexican Telephone...... 2% 2y% 
Cumberland Telephone... — -- New England Telephone. 145 *14634 
Edison Elec Illum....... — — Westinghouse Elec....... — — 
Erie Telephone.......... -- — Westinghouse Elec, pfd.. 98% 100 


General Electric pfd..... —_ — 
PHILADELPHIA. 


Mar. 18. Mar. 25. Mar. 18. Mar. 25. 





American Railways...... -- “= POUR. RAMON 6600568 98 98 
Electric Storage Battery.. 60 71% Philadelphia Electric..... 4% 5 
Elec. Storage Batt’y pfd.. 60 73% Pa. Electric Vehicle...... — — 
Elec. Co. of America.... 7% 7% Pa. Elec. Veh. pfd...... _ — 
CHICAGO. 

Mar. 18. Mar. 25. Mar. 18. Mar. 25. 
Central Union Telephone. — ~- National Carbon pfd.... 85 gI 
Chicago Edison.........- 170 175 Northwest Elev. com.... 38 39% 
CRICERO GItY Ty. as. 020 *333 eo Union Traction......... 17% 19% 
Chicago Telep. Co....... 185 ~- Union Traction pfd..... 54 56 
National Carbon......... 21% 25 

* Asked. 


ELECTRIC STORAGE BATTERY COMPANY.—At Philadel- 
phia on March 20, at the annual meeting of the Electric Storage Bat- 
tery Company the number of directors was reduced from 15 to 9. 
In ratification of the recent action by directors themselves the names 
dropped from the Board were George A. Huhn, W. W. Gibbs, J. P. 
Sinnott, George H. Day, Phil. L. Dodge and D. H. Shea. The 
directors re-elected were P. A. B. Widener, W. L. Elkins, Thos. 
Dolan, George D. Widener, George Philler, Rudolph Ellis, Thos. 
Reagan, Herbert Lloyd and G. B. Schley. The annual statement for 
the year ended Dec. 31, 1901, is as follows: Total net earnings, 
$900,243; less dividends paid during year, $812,414; surplus, 1901, 
$81,829; accrued surplus to Dec. 31, 1900, $2,120,439; total surplus, 
$2,208,268. Current assets: Cash on hand, $106,234; accounts receiy- 
able, $1,652,062; notes receivable, $88,687; inventory account—raw 
material, stock and finished product, $467,043; total current assets, 
$2,314,027. Current liabilities: Accounts payable, not yet due, $46,- 
982; net surplus of current assets over liabilities, $2,267,045. In his 
remarks to the stockholders President Herbert Lloyd said: “The 





large figures contained in the item of accounts receivable may be ex- 
plained by the statement that nearly one-third of the sum mentioned, 
$1,652,062, represents the price for which we have just concluded to 
sell our lead property near Elvins, Mo. Although our business shows 
a falling off for 1901 as compared against that for 1900, the indications 
for 1902 are that we shall break all records. One million dollars of 
business has been closed since the beginning of the year, and at the 
present rate we shall do at least $4,000,000 during the year.” 

CONSOLIDATED RAILWAY LIGHTING.—The Consolidated 
Railway Lighting & Refrigerating Company held its annual meeting 
last week in Jersey City. Considerable interest attached to this meet- 
ing, as it was expected that it would settle the contest for control of 
the company, which has been going on for some time, through the 
efforts of F. C. Hollins, the broker and banker, to oust Isaac L. Rice 
from the presidency. The meeting demonstrated the supremacy of 
Mr. Rice, for, although he was able to vote only 81,000 shares at a 
meeting on Jan. 31 last, there were voted for him 113,000 shares at 
this annual meeting. This does not include the number of shares 
standing in his name, which were not voted. An injunction had been 
secured some time ago to prevent him from voting these shares, on 
the ground that he obtained them fraudulently, but this injunction 
was dissolved a few days ago. Still, Mr. Rice considered it best not 
to vote them. President Rice made a statement to the stockholders 
showing the progress being made in adoption by the railway com- 
panies throughout the United States and in foreign countries of the 
various devices owned by the company, which include its “axle light” 
system of electric car lighting for all kinds of passenger cars, its me- 
chanical refrigeration car system, and other electrical and mechanical 
railway appliances. The following were unanimously elected direct- 
ors of the company: Walther Luttgen, Norman Henderson, Arthur 
Turnbull, G. L. Boissevain, Lenox Smith, Lucius H, Beers, August 
G. Fromuth, Isaac L. Rice and John N. Abbott. 

EVERETT-MOORE TROLLEYS.—A telegram from Chicago of 
March 21 says: “All the holdings of the Everett-Moore syndicate in 
Chicago, as well as the interest in Ohio electric roads held by the L. 
E. Myers Company of this city, have been sold to a syndicate headed 
by Tucker & Anthony, of Boston. The roads included are: The 
Massillon City Railway, the Canton-Massillon Interurban Railway, 
the Canton Street Railway, the line from Massillon ta Navarre, and 
the Canton-Akron Railway. All roads but the last are now in opera- 
tion, and that is expected to be by April 1, as far as Greentown, and 
to Akron and Canton by May 1. A new power house is to be built 
at Canton by July 1, and all the roads named will be operated as one 
system. Extensions are to be made by the same syndicate from 
Navarre to New Philadelphia. It is also said that it owns the line 
from Columbus to Newark. A line is now in operation between 
Canton and Cleveland, and the only gap between Cleveland and 
Columbus is from New Philadelphia and Newark. Electric cars 
are now running from Cincinnati to Columbus, and it is expected 
that within a year there will be a continuous line from Cleveland to 
Cincinnati. These lines are built mainly on their own right of way, 
and are run on fast time, in competition with the steam lines, to such 
an extent that they secure a good part of the traffic that formerly 
went to the steam lines. 

BELL TELEPHONE.—tThe statistics of the annual report of the 
American Telephone & Telegraph Company appear elsewhere in our 
pages this week. It shows a great development, and is indeed a 
revelation of the illimitable possibilities of the telephone, for the ac- 
tivity of the opposition has but stimulated the business. The new 
directorate is an indication that the company will play a strong 
hand this year. The number of directors was increased from fifteen 
to eighteen by the election of George F. Baker, Theodore N. Vail, 
and John I. Waterbury. The fifteen directors re-elected were Charles 
W. Amory, Francis Blake, Charles P. Bowditch, George L. Brad- 
ley, John H. Cahill, Alexander Cochrane, T. Jefferson Coolidge, Jr., 
Frederick P. Fish, J. Malcolm Forbes, Henry S. Howe, Charles 
Eustis Hubbard, Charles E. Perkins, Thomas Sanders, Nathaniel 
Thayer and Moses Williams. Mr. Baker, president of the First 
National Bank, represents some of the strongest financial interests in 
America. Mr. Theodore Vail is the man under whom the original 
Sell system was built up so splendidly against all opposition. Mr. 
Waterbury is a strong social and financial factor. He is president 
of the Manhattan Trust Company. 

DIVIDENDS.—The directors of New York Metropolitan Street 
Railway Company have declared the regular quarterly dividend of 
13% per cent, payable April 15, to stockholders of record March 31. 
The Big Consolidated Street Railway Company, of Cleveland, have 
declared the regular 1 per cent quarterly dividend, payable April s. 
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WESTERN UNION BONDS.—The $1,000,000 Western Union 
Telegraph Company bonds maturing May 1, 1902, will be retired with 
the proceeds of the sale of that amount of the $20,000,000 issue au- 
thorized last year. The issue in question was voted one year ago; 
$10,000,000 were sold and $10,000,000 reserved for future uses. Of 
this amount $9,000,000 is to be devoted to additions and extensions 
of the company’s lines, and $1,000,000 for the retirement of the bonds 
on May 1. Kuhn, Loeb & Company purchased the entire block of 
$1,000,000 subsequent to Jan. 1. 

METROPOLITAN BOND ISSUE.—The New York State Board 
of Railroad Commissioners has approved the application of the 
Metropolitan Street Railway of New York City for consent to issue 
its refunding mortgage for $65,000,000. Of the bonds to be issued 
under the mortgage $54,000,000 will be for refunding other issues and 
$11,000,000 for equipping with underground electricity the lines now 
propelled by horse power. H. A. Robinson, attorney for the road, 
appeared in favor of the application, and there was no opposition. 


NORTH JERSEY STREET RAILWAY.—The directors and 
officers of the North Jersey Street Railway Company have been re- 
elected. The annual report showed receipts from passengers $4,251,- 
410 and from other sources $21,235. Operating expenses were 
$1,904,087, leaving net earnings $2,177,658 and surplus after charges 
$113,768. President Young said the North River tunnel would be 
completed and in operation within two years. The $1,000,000 to be 
spent in improving the road in the next year has been secured. 


BROOKLYN RAPID TRANSIT.—It is stated by a director of the 
Brooklyn Rapid Transit Company that not more than $5,000,000 of 
the $150,000,000 of bonds authorized at Thursday’s meeting of the 
company’s stockholders would be issued at present. The proceeds 
of the sale of the first bonds, it was reported, will be used for improve- 
ments and betterments of the property, including more cars and a 
large new power house. 

SUBMARINE CABLE DIVIDEND.—A cable dispatch from 
London of March 22 says: A dispatch to the Financial News from 
Frankfort says that, despite several mishaps to its cables, the German 
Atlantic Cable Company will pay a dividend of 4% per cent. 

MONTREAL BONDS.—The $2,500,000 Montreal Light, Heat & 
Power Company first mortgage 4/2 per cent gold bonds offered for 
sale by N. W. Harris & Company were all sold last week. There was 
more demand for the bonds than could be supplied. 

NORFOLK, VA., TROLLEY DEAL.—It is reported that the Old 
Dominion Street Railway has been sold for $450,000. William L. 
Elkins and P. A. B. Widener are mentioned as the purchasers. 


Commurcial Intelligence. 


THE WEEK IN TRADE.—A general survey of the industrial 
conditions during the week, as outlined in the reports to the mercan- 
tile agencies, shows that exceptional activity in spring jobbing trade 
at all leading Eastern, Western and Pacific Coast markets continued. 
Crop advices and plentiful rains helped Southwestern trade, which 
shows a further increase. Industrially, the situation has been vastly 
improved by the settlement of the Boston tie-up, the averting of the 
strike of Fall River cotton operatives and the continued exceptional 
activity in all lines of mechanical production. Iron and steel keep to 
the front, but “famine” talk is still generally heard, although all 
energies are still strained to meet consumptive requirements, and im- 
ports of foreign pig iron are noted. Furnace stocks of iron are un- 
precedentedly small, but supplies of coke are going forward better 
and production is active, with the result that less concern is felt by 
consumers as to supplies. High premiums for quick delivery, how- 
ever, still obtain. Pittsburg reports an enormous demand for struc- 
tural materials, 25,000 tons having been sold during the week. An 
event of the week was the arrival of 5000 tons of Cleveland (England) 
pig iron for use in the Central West. Coal prices remained steady. 
Building activity is increasing and lumber is bought freely at all 
markets. Hardware, etc., is also active. The business failures for 
the week, as reported by Bradstreet’s, numbered 197, as against 222 
the week previous and 231 the same week last year. Copper ruled 
very quiet throughout the week, and nothing of special interest trans- 
pired. Transactions were very few, notwithstanding the report that 
manufacturers are very busy, and exports continue on a large scale. 
The quotations are 12@12%c. for Lake, 1134@12c. for electrolytic in 
cakes, wire bars and ingots, 11%@11% for cathodes, and 114@ 
12c. for casting stock. 

VARIOUS C & C CONTRACTS.—The C & C Electric Company, 
143 Liberty Street, reports receipt of a contract for 75 motors vary- 
ing in size from 2-hp to 75-hp, which are intended for operating the 
ventilating apparatus to be installed in the new Astor Hotel, Long 
Acre Square, New York City. The blowers are to be furnished by 
the B. F. Sturtevant Company, of Boston, Mass., while the exhaust- 
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ers are to be supplied by the Howard & Morse Wire Works. The 
C & C Company has also secured a second order from Bidler & 
Company, of Chicago, for a 120-hp motor for power use in a manu- 
facturing establishment there, and Wilson Bros., of the same West- 
ern city, have called for a 150-kw and a 75-kw generator which are to 
be direct connected to engines of 225-hp and 110-hp, respectively. 
The engines will be built by Ide & Son, of Springfield, Ill. The con- 
tract also requisitions for four motors varying from 3-hp to 10-hp 
and a switchboard, etc. This equipment will serve as general power 
installation in a clothing manufacturing establishment. The Flory 
Manufacturing Company, of Bangor, Me., has ordered an 80-hp C & 
C motor for operating a coal-hoisting equipment. The Kimbel 
Building, Philadelphia, is to be installed with eight motors of from 
3 to 30-hp for driving a ventilating plant. The New Haven Register 
has sent in an order for a 45-hp series parallel equipment to run a 
Hoe printing press of sextuple type. The Tietgen & Lang Dry Dock 
Company, of Hoboken, N. J., has allotted the C & C Company a con- 
tract for a 120-hp series parallel equipment, which will be made use 
of for the purpose of pumping water on a large floating dry dock. 
The motor will be placed on the dock and is to be driven from the 
shore, 100 feet or so distant. This contract is said to be the first of 
its description ever awarded in this country. 


BIG WATER-POWER PROJECTS.—Mr. R. N. King, whose 
offices are on the twelfth floor of the Marine Underwriters’ Build- 
ing, Wall and William Streets, and who was formerly president of 
the Stilwell-Bierce & Smith-Vaile Company, of Dayton, Ohio, will, 
it is reported, shortly let contracts for various equipment to be used 
in connection with three large water-power projects in which he is 
primarily interested. One of the projected plants will have a capacity 
of no less than 25,000 horse power, and will involve,an estimated ex- 
penditure of over $2,000,000. This plant it is proposed to construct 
for the purpose of furnishing general power for the city of Omaha. 
It is intended to build the power house at a junction of the Loup and 
Platte Rivers, located about thirty-five miles from the western city. 
The working head will be about 110 feet. The enterprise involves 
the construction of twenty-six miles of canal. New York and Bos- 
ton capitalists are said to be interested in the project. The two 
other water-power schemes in which Mr. King is interested will mean 
the erection of 10,000-hp and gooo-hp: plants. 


WILLARD STORAGE BATTERIES.—The firm of Sipe & Sig- 
ler, Cleveland, Ohio, manufacturer of the Willard storage battery, 
has been succeeded by the Willard Storage Battery Company, Messrs. 
Sipe and Sigler having dissolved partnership and embarked in other 
lines. The business will be continued under the active direction 
ot Mr. T. A. Willard, inventor of the battery, and the new company 
is especially desirous of refuting the impression which seems to pre- 
vail in certain quarters that the manufacture of the Willard battery 
is to be abandoned. The new company will continue to occupy the ° 
factory established by the old firm and the business will be expanded 
as rapidly as possible, particular attention being paid to large in- 
stallations. New machinery and equipments are being installed and 
the well known high quality of this product will be improved by the 
adoption of new processes of manufacture. 


MAKING STEEL ELECTRICALLY is one of the outcomes of 
the great development of the hydro-electric plant at Massena, N. Y., 
and carries one step further the new electro-metallurgical arts grow- 
ing up around such places as Niagara, Massena, Sault Ste. Marie. 
etc. The formation is announced of the Massena Electric Steel 
Company, to operate under the patents of the Electric Steel Com- 
pany, of 52 William Street, New York City. The officers are: W. B. 
Hutchinson, president ; M. B. Conley, vice-president ; Burnell Colson, 
secretary; T. T. Seelye, treasurer. The capital stock is $500,000. It 
is the intention to put up a 100-ton electric furnace. 


THE PITTSBURG REDUCTION COMPANY, through A. V. 
Davis, its secretary and manager, has just closed a deal whereby 30 
acres of land in two sections have been purchased for the site of a big 
plant in East St. Louis, Mo., where 500 men will be employed in the 
manufacture of aluminum wire. The land is in tracts of 10 and 20 
acres. Work is to begin on the construction of the plant about April 
1. The promoters of this enterprise first inspected sites at Buffalo, 
N. Y.; Little Rock, Ark., and elsewhere before acceptirg the East St. 
Louis site. 

HARTFORD CARPET FACTORY.—It is stated that a new fac- 
tory at Thompsonville, Conn., for the Hartford, Conn., Carpet Cor- 
poration will have a 4000-hp electric generating plant for light and 
power, and will use electric motors very extensively. The corpora- 
tion will be in the market for apparatus. 


DESK LIGHTS, ETC., FOR EUROPE.—The A. A. McCreary 
Company, Electrical Exchange Building, New York City, is reported 
to have received recently some good-sized contracts for desk lights 
and reflectors for shipment to London, Eng., the City of Mexico, and 
Palermo, Sicily. 
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EXPORTS OF ELECTRICAL MATERIALS.—The following 
are the exports of electrical materials and machinery from the port 
of New York for the week ended March 14: Azores—4 pkgs. ma- 
terial, $60. Argentine Republic—24 pkgs. material, $680; 11 pkgs. 
machinery, $1,938; 1538 pkgs. conduit pipe, $1,455. British Aus- 
tralia—so pkgs. material, $2,107 ; 50 pkgs. machinery, $2,504. Bilboa— 
2 pkgs. material, $200. Berlin—1 pkg. material, $120. British 
Guiana—15 pkgs. material, $1,162. British East Indies—107 pkgs. 
machinery, $4,757; 15 pkgs. machinery, $623. Brazil—129 pkgs. ma- 
terial, $4,572; 5 pkgs. copper wire, $1,159; 4 pkgs machinery, $326. 
British West Indies—4 pkgs. material, $101. Cuba—68 pkgs. ma- 
terial, $687. Central America—1o pkgs. material, $90. Copen- 
hagen—9g pkgs. machinery, $120; 1 pkg. material, $61. Dutch West 
Indies—6 pkgs. material, $128. Dutch East Indies—2 pkgs. material, 
$70. Genoa—7 pkgs. material, $43; 23 pkgs. machinery, $5,000. 
Hamburg—106 pkgs. material, $696. Havre—6 pkgs. machinery, $137; 
27 pkgs. material, $1,253. Hayti—2 pkgs. material, $50. Ipswich— 
7 pkgs. wire, $258. Liverpool—276 pkgs. machinery, $25,052; 17 pkgs. 
material, $686; 18 pkgs. wire, $2,400. London—293 pkgs machinery, 
$6,956 ; 96 pkgs. material, $3,403. Leeds—1 pkg. material, $35. Mex- 
ico—68 pkgs. material, $4,675; 40 pkgs. machinery, $6,000. Man- 
chester—6 pkgs. material, $1,500; 8 pkgs. wire, $159; 8 pkgs. ma- 
terial, $476. Naples—2 pkgs. machinery, $200. New Castle—22 pkgs. 
machinery, $3,250. Offenbach—1 pkg. machinery, $45. Peru—14 
pkgs. material, $685. Rotterdam—4 pkgs. material, $120; 2 pkgs. ma- 
chinery, $170. Santo Domingo—1 pkg. material, $30. Southamp- 
ton—20 pkgs. material, $3,700. Schiedam—1 pkg. machinery, $45. 
U. S. Colombia—4 pkgs. material, $19. Uruguay—3 pkgs. machinery, 
$48. Venezuela—36 pkgs. material, $455. 

THE H. W. JOHNS-MANVILLE COMPANY has secured a 
number of contracts for the installation of its materials recently, 
among which are the following: The Hygeia Refrigerating Company, 
Elmira, N. Y., where a complete line of insulation with fire felt cov- 
ering is being installed. The modern hospital maintained by Messrs. 
Arnot-Ogden is being fitted up with Asbesto-Sponge moulded cov- 
ering. The Lestershire Manufacturing Company, Endicott, N. Y., 
which will be the largest tannery in New York State when com- 
pleted, is being installed with Asbestocel coverings. The St. Louis 
branch of the company reports an order for the William J. Lemp 
Brewing Company, of St. Louis, whose entire boiler plant is being 
remodeled and the new boilers will be covered with Asbesto-Sponge 
felt. The fittings which will be of a sectional nature and the entire 
work will cost in the neighborhood of $3,000. This branch of the 
company now has also under way the covering of the pipes in the 
power house of the St. Louis Transit Company, Second and Salis- 
bury streets, the covering used being Asbesto-Sponge felt also. The 
last order received from the St. Louis Transit Company was for the 
power house at Park and Vanderventer avenues. The total cost of 
these two power plants will be close on to $30,000. The New Orleans 
branch of the company reports having received a contract from the 
Tennessee Coal, Iron & Railroad Company for covering steam pipes 
in connection with its rail mill plant at Ensley, Ala. This branch 
also secured a contract from Armour & Co. for covering brine, steam, 
exhaust and hot water pipes from 10 inches to 1 inch. 

OTIS ELEVATOR REPORT.—President Baldwin’s report on 
the affairs of the Otis Elevator Company for the year ending Dec. 
31 shows net earnings of $842,096, out of which dividends on pre- 
ferred were paid of $267,538 and $274,557 was set off to depreciation. 
The reserve fund shows $700,000, and the plant account stands at 
$10,520,891. President Baldwin says: The business for the year Igo1 
has been satisfactory. The large amount of building operations 
throughout the country has made the demand for the company’s 
product during the past year larger than at any time in the history 
of the company, and the outlook is most encouraging. While the 
net earnings apparently justify some recognition of the common 
stockholders in the way of dividends on the common stock, the 
directors are of the opinion that the ultimate best interests of the 
company and all its shareholders will be subserved by carrying the 
surplus of $300,000 to working capital account. The expenditure of 
large amounts of money in betterments and in expanding the opera- 
tions of the company in various ways since the organization, has 
necessitated, in the judgment of the directors, that working capital 
should be increased until such time as it is sufficient to meet the de- 
mands of the business. From present indications it will be necessary 
to continue this policy for the present, or the adoption of some meas- 
ure looking to an increase of capital, in which latter event the 
directors will make some recommendation for the consideration of 
shareholders. 

ALLIS-CHALMERS.—The Wall Street Journal has the follow- 
ing: We are informed that the contracts on the order books of the 
Allis-Chalmers company justify the firm in expecting the most suc- 
cessful year in its history. Owing to the mixed nature of the orders 
taken, the firm is never in a position to decline orders, because while 
some departments of the works will be rushed and loaded down with 
work, others are scarcely busy. It is stated that there are orders on 
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the books that cannot be completely filled within two years, while other 
orders can be received for delivery within a short time. The engines 
for the central power house of the New York Rapid Transit Subway 
Company are at present occupying the attention of the company’s en- 
gine departments. The Allis-Chalmers Company has notified em- 
ployes of their various plants that a 5 per cent increase will be 
made in their wages, beginning April 1, and that the working hours 
will be reduced to 55, the plan being to run ten hours per day for 
five days in each week. and five hours on Saturday, thus giving the 
men a Saturday half-holiday. 

MEAD CONVEYING MACHINERY CONTRACTS.—John A. 
Mead & Company, of Rutland, Vt., whose New York offices are in 
the Bowling Green Building have secured a contract from the Edison 
Electric Illuminating Company, of Topeka, Kan., for a coal and ash 
handling equipment of 45 tons per hour capacity for an extension of 
its plant. The Topeka Company have also let contracts to Babcock 
& Wilcox for additional boiler equipment and a generator to be sup- 
plied by the General Electric Company. The Mead people have also 
been awarded a contract, valued at nearly $150,000, for three large 
exhausting and reloading plants for the Quincy Copper Company. 
Pickand & Company, of Pittsburg, have ordered two unloading 
plants for their Marquette, Mich., branch. These equipments have 
a capacity for handling 2000 tons of coal daily. The Chicago & North- 
western Railway, at Escanaba, is to be equipped with two reloading 
and rehandling towers, and the Copper Range Railroad at Houghton, 
Mich., has called for a tower capable of handling 1000 tons of coal 
per day. 

THE KELLOGG SWITCHBOARD & SUPPLY COMPANY 
closed a contract last week, through its Eastern District office, in 
Philadelphia, Pa., Mr. Paul W. Bossart, manager, to furnish and in- 
stall Kellogg switchboard apparatus for the Keystone Telephone 
Company in its third district exchange building in West Philadelphia. 
The Kellogg Company has previously been awarded contracts for 
switchboard apparatus for the first and second district exchanges of 
the Keystone Company. The First District is in operation, and the 
second is now being installed. Contracts have also recently been 
closed through the same agency for full exchange equipments, in- 
cluding the latest improved central energy multiple switchboards and 
telephones for independent exchanges in Troy, N. Y., Lansingburg, 
N. Y.,.and Ballston, N. Y., aggregating an ultimate capacity of about 
5000 lines. 

A BIG STEEL CAR PLANT.—According to the Railroad Ga- 
sette, the American Car & Foundry Company will build a new steel 
car plant at Berwick, Pa., to be a duplicate of the plant recently built 
at Detroit, which is probably the finest steel-car shop in the world. 
The company expects to have in the new shop a number of improve- 
ments which will make it even superior to the one at Detroit. The 
main car-erecting shop at the new plant will be 730 feet long and 185 
feet wide. All machinery in the plant will be electrically driven 
and the best labor-saving devices and machinery will be used. The 
American Bridge Company has the contract for the buildings, and 
the Westinghouse, Church, Kerr & Company are doing the engineer- 
ing. The plant will have a capacity of 10 to 20 steel cars a day. 

GOULD STORAGE BATTERIES.—Among the recent contracts 
secured by the Gould Storage Battery Company of New York City 
is an installation of 255 cells, with a plate capacity of 100 kilowatts 
and a tank capacity of 140 kilowatts for the Kutztown & Fleetwood 
Street Railway Company, of Allentown, Pa. The same road has 
also ordered a battery of 244 cells. with a capacity of 100 kilowatts 
and a tank capacity of 125 kilowatts, to be used as a floating battery 
on the system. 

NEW SWITCHBOARDS.—Contracts for the installation of new 
switchboards in the plants of the Lynn Gas & Electric Company at 
Lynn, Mass., and the North Adams Gas Light Company at North 
Adams, Mass., have been secured by S. B. Condit, Jr., & Co., Boston. 
The former is a 17-panel board, while the latter will contain 6 panels. 
Both boards will be equipped with Elden oil switches and circuit 
breakers of the Condit manufacture. 

WIRE FOR ST. LOUIS FAIR.—Mr. Henry Rustin, chief elec- 
trical and mechanical engineer of the St. Louis World’s Fair, makes 
the announcement that 1200 tons of copper wire will be required in the 
construction of the electric light system. This means that there will 
be 2400 miles of wire used. But 300 tons, or 600 miles of wire were 
used at the Pan-American, or about one-quarter the amount required 
at St. Louis. 

NIAGARA POWER CONTRACT.—At Lockport, N. Y., on 
March 24, the Common Council voted, Mayor Huston casting the 
deciding ballot, to enter into a contract with the Niagara, Lockport 
& Ontario Power Company for a water supply at $50,000 a year for 
ten years, provided the company build a power canal from the Niagara 
River, developing 100,000 horse power. 

BALL ENGINES.—The Harvard Brewing Company, Lowell, 
Mass., has recently installed an electric plant. The Ball Engine 
Company, Erie, Pa., furnished the engines, which are direct connected 
to General Electric generators. 
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NEW DECATUR, ALA.—The Wm. J. & Frank E. Bell Telephone Company, 
of Chicago, is making arrangements to put in a telephone system. The com- 
pany is reported to have already obtained several hunderd subscribers in both 
the Decaturs. It will cut under the Bell rates as they now stand. 


WASHINGTON, D. C.—In the Senate a bill has been introduced to grant 
to the Telephone Company of America the right to construct and maintain con- 
duits for telephone and telegraph lines and to operate a telephone exchange 
system and telegraph lines in the District of Columbia. The company is re- 
quired by the bill to place in operation not less than 10,000 telephones within 
eighteen months from the date of the passage of the bill. The company is 
incorporated under the laws of Delaware. 


PEKIN, ILL.—The Central Union Telephone Company is making extensive 
improvements in its exchange in this city. 


IVESDALE, ILL.—Farmers’ Mutual Telephone Company, capital, $5,000, 
has been incorporated by M. E, Hairshberger, E. E. Lesch, and J. E. Duggan. 


RUTLAND, ILL.—The La Salle & Marshall Counties Telephone Company 
has certified to an increase of capital stock from $10,000 to $30,000, and of 
change of name to the Central Illinois Telephone Company. 


CARLINVILLE, ILL.—The Macoupin Telegraph & Telephone Company has 
elected the following-named officers: President, Joseph B. Liston; secretary, 
A. F. Loehr; treasurer, Charles G. Heinz; directors, C. Westermerer, jr., of 
Carlinville, and E. J. Huff, of Girard. Several out-of-town companies were 
represented by officers, and propositions for connections were made with the 
Macoupin Company. The Chesterfield Company, which is now constructing a 
line from Medora and Chesterfield to Comer, desires to connect with the line 
at Comer; a short line from Fayette desires connection, and the Kinloch Com- 
pany, of St. Louis, also desires a franchise through the county, giving it an 
outlet to the balance of the county and into St. Louis. 

PERU, IND.—The Wabash Home Telephone Company is arranging to build 
its line to this city. 

TELL CITY, IND.—The Perry County Home Telephone Company has ob- 
tained a franchise in this city and has petitioned the County Commissioners for 
the right of way throughout the county. 

INDIANAPOLIS, IND.—The Luther Telephone Company, of Luther, Ind., 
has been incorporated with a capital of $5,000. The company will establish an 
exchange at Luther and extend its lines throughout Whitley, Huntington, 
Wabash and Kosciuko counties. The directors are M. L. Pray, Melvin Zent 
and John J. Swartz. 

MONTICELLO, IND.—The White Circuit Court has enjoined the auditor 
and treasurer of Jasper County from collecting a tax assessed against the Jasper 
County Telephone Company by the State Tax Board. An appeal has been taken 
to the Supreme Court, where the whole plan of taxation of telephones will be 
reviewed by that Court. There is at present quite a contention between the 
State Tax Board and the local assessors as to the right to assess telephones, and 
the Court’s decision will enlighten both factions. 

EVANSVILLE, IND.—By reason of the expiration of the present telephone 
franchise a group of telephone companies are now applying for a franchise and 
numerous contracts have been filed with the Council. The Board of Works has 
shifted the responsibility to the Council, and the latter is divided in opinion as 
to the best thing to do. Some favor granting franchises to the Cumberland 
and to the Stromberg-Carlson companies, others are in favor of a municipal 
system. The merchants oppose a dual system, and the laboring people are de- 
manding a municipal system. 

EMMETSBURG, IA.—A movement is on foot to organize a rural telephone 
company for Palo Alto County, the system to be owned by the farmers. 


HAMBURG, IA.—At the meeting of the City Council permission was given 
to the Iowa & Missouri Telephone Company, to establish an exchange in this 
city. 

CARROLL, IA.—The Green County Telephone Company, with a capital stock 
of $100,000 has been organized and has purchased C. G. Cockerill’s Jefferson 
Telephone Company. 

BAXTER, IA.—-Baxter Telephone Company, capital, $10,000, has been in- 
corporated by C. C. Graham, P. F. Earley, J. F. O’Brien, H. S. Downs, L. D. 
Ozman, R, L. Arnold, and L. A. Hager. 

LOWA FALLS, IA.—The Hawkeye Telephone Company, which operates ex- 
changes in this city, Hampton and Eagle Grove and about 120 miles of toll lines, 
the Central Telephone Company, of Iowa, with head- 
quarters in this city. The new company is capitalized at $80,000 and half of 
the stock will be owned by capitalists in La Porte City and the balance in this 
city, Hampton and Eagle Grove. The new company will start in with over 900 
telephones in use in Iowa Falls, Hampton and Eagle Grove, while new exchanges 
Two hundred new telephones will be in- 


will be succeeded by 


will be established on the toll lines. 
stalled at once. 

WEST POINT, KY.—About twenty citizens will soon put in operation a new 
exchange under the name of Riverside and Barrallon Telephone Company. 

LOUISVILLE, KY.—An opinion handed down in Louisville gives judgment 
ir the Louisville Home Telephone Company against the Cumberland Com- 
any, in a suit involving the right of the Home Company to erect poles 
and wires on Frankfort Avenue. 

SNOW HILL, MD.—The Company, 
County, has been incorporated with a capital stock of $15,000. 

MARQUETTE, MICH. 


overhead line at Lake Linden next summer. 


Pocomoke Telephone of Worcester 


The Michigan Telephone Company will rebuild its 
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SEDALIA, MO.—The following gentlemen: G. W. Schweer, Windsor; W. 
B. Scruggs, Harrisonville; N. L. Gollaway, Halden; C, E, Bells, Fayette; S. T. 
O’Neill, Clinton; H. H. Wilcoxson and O. M. Jusbol, Carrollton; O. C. Sinder, 
Kansas City; H. H. Simpson, Pilot Grove, and C. E. Thew, Sedalia, represent- 
ing independent telephone companies of Missouri, met at Sedalia on March 11 
to discuss ways and means of increasing the independent companies’ business 
and consider the cutting of rates. 

PLATTSMOUTH, NEB.—In the case of the Nebraska Telephone Company 
against the Plattsmouth Telephone Company, in which the former sought to 
obtain a permanent injunction to prevent the latter from putting up poles and 
stringing wires on the same side of the street in Louisville, the Court decided to 
the effect that a subsequent company can occupy the same side of the street 
and project its poles up between the wires of a rival company, and further, that 
a city can require electrical companies of the same class to occupy the same side 
of the street, in order to avoid the annoyance to the public of having poles in 
many places. 

ALBANY, N. Y.—The Attica, Bennington & Cowlesville Telephone Com- 
pany, of Attica, Wyoming County, N. Y., has been incorporated with a capital 
of $1,500; directors, W. I. Eastwood, L, M. Kittsby and John Beechler, of 
Bennington. 

ALBANY, N. Y.—The Home Telephone Company, of this city, has awarded 
the contract for the construction of its new exchange in this city. The building 
will cost $28,000. The switchboard will have a capacity of 7200 lines, and will 
cost $30,000. It will be made in Chicago. 

PILOT MOUNTAIN, N. C.—The Farmers’ & Merchants’ Telephone Com- 
pany has a short telephone line running south about one-half mile. This is con- 
nected with no other line, yet, strange to relate, users of the telephones can 
talk to Mayodan, 40 miles away. No telephone line connects the two points. 

ATTICA, OHIO.—The Attica Telephone Company has increased its capital 
stock from $2,500 to $10,000. 

WILMINGTON, OHIO.—The Clinton Telephone Company, a Delaware cor- 
poration, with $50,000 capital stock, has qualified to do business in Ohio. Head- 
quarters will be at Wilmington. 

UPPER SANDUSKY, OHIO.—The Home Telephone Company has just ar- 
ranged for telephones in the homes of 125 farmers, in different parts of the 
county, which will be connected with the local exchange. 

LEBANON, PA.—The capital of the Valley Telephone Company, of Lebanon, 
has been increased from $30,000 to $50,000. 

KIMBALL, S. D.—The City Council of Kimball has granted to the Brule 
County Telephone Company a franchise for a local telephone system. 

FAIRMONT, S. D.—The Fairmont Co-operative Telephone Company has 
been incorporated, with a capital stock of $5,000, by C. E. Ruppert, George 
Alley, and others. 

NASHVILLE, TENN.—A charter has been granted to the Holston Water & 
Electric Power Company in Sullivan County. Jas. Gamon, E. K. Crymble and 
others are the incoporators. 

PORT ARTHUR, TEX.—The City Council has granted a franchise to the 
Southwestern Telegraph & Telephone Company of Texas. 

HANCOCK, WIS.—The Union Telephone Company has increased its capital 
from $12,000 to $30,000. 

FAYETTE, WIS.—The Iowa & Lafayette County Farmers’ Telephone Com- 
pany, capital, $10,000, has been incorporated by T. J. Van Matre, E. D. Parkin- 
son, and T. B. Andrews. 





ELECTRIC LIGHT AND POWER. » 


SAN FRANCISCO, CALIF.—An electric light and power plant will be in- 
stalled in Cottonwood, Idaho, by D. C. Van Buren, who recently applied for a 
franchise. 

SAN FRANCISCO, CALIF.—The Gold Hill Mining, Power & Developmertt 
Company, recently incorporated by H. J. Houck, T. J. Kenney and others, in- 
tends to install an electric light and power plant in Gold Hill, Oregon. 


SAN FRANCISCO, CALIF.—The Kern River Company has been incorpo- 
rated, with a capital stock of $2,500,000, by Chas. T. Libley, F. W. Robinson, 
Harry Butler and others to operate in California. It is proposed to construct 
pipe lines and to generate and transmit electric power. 

SAN FRANCISCO, CALIF.—The Board of Supervisors of Sonoma County, 
Calif., has granted an electric lighting franchise to A. Sbarboro and associates, 
of San Francisco. The hydro-electric plant will be installed on Sulphur Creek 
above Geyserville. A transmission line will be. constructed as far south as 
Healdsburg. Electric light and power will also be supplied in Cloverdale, 
Geyserville and Asti. The first installation will cost $50,000. 


SAN FRANCISCO, CALIF.—The Richmond Light & Power Company will 
add another unit to the new plant, which is lighting Richmond, the terminal of 
the Santa Fe Railroad on San Francisco Bay. The power house now contains 
a 225-horse-power Allis-Corliss engine, belted to a 275-kw General Electric three- 
phase, 60-cycle generator. Mr, H. J. Crocker is president of the company. 
While he was president of the West Side Flume & Lumber Company he in- 
stalled a 150-kw three-phase General Electric generator in the company’s lumber 
mill. Lights are supplied from this source in Carters and Tuolumne City. 


GILROY, CALIF.—The Gilroy Light & Power Company, which has been 
incorporated by Mr. E. B. Pringle and others, will erect a pole line and dis- 
tribute electric power, taken from the Standard Electric Company’s transmis- 
sion lines. This distributing system will extend from San Jose to Gilroy and 
also supply current at intermediate points. The capital stock is $75,000. The 
City Council of Gilroy recently granted an electric light franchise to E. D. 
Crawford, who is negotiating for the purchase of the local gas light company’s 


plant. It is thought that Southern California capitalists are interested in the 
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project and intend to transmit current to neighboring owns and also to erect 
electric plants in other coast towns. 


SAN FRANCISCO, CALIF.—The Pacific Light & Power Company, which has 
been incorporated in Los Angeles, Calif., by H. E. Huntington, I. W. Hellman, 
A. Borel, Chas. de Guigne, W. G. Kerckhoff, Kaspare Kohn and H. W. O’Mel- 
veny, has a capitalization of $10,000,000. It amounts to a combination of the 
electric light and power interests of the Huntington and Hellman people with 
those of the San Gabriel Electric Company represented by W. G. Kerckhoff. 
The Edison Electric Company of Los Angeles, however, controls several im- 
portant companies that are developing water power electric plants, such as the 
California Power Company. The new company is incorporated to supply elec- 
tricity, gas and water in Los Angeles and Southern California. 


DE KALB, ILL.—The De Kalb-Sycamore Electric Company has been incor- 
porated for the purpose of operating light, heat and power plants and traction 
lines, and has a capital stock of $200,000. The incorporators are W. B. Ullman, 
J. D. Harvey and Herbert Nicholson. 


ALTON, ILL.—The Illinois Glass Company purchased an electric power and 
lighting plant last week, which will be installed in the new addition to the 
Illinois box factory to furnish electric power for all the box factory and the 
glass works machinery. The big plant of the Illinois Glass Company will be 
lighted by electricity by the new power plant. A 4oo0-horse-power outfit has 
been bought, and will be installed at an expense of $75,000. It is intended to 
substitute electric motors to operate machinery wherever steam has been used 
in the past. 

ELWOOD, IND.—A movement is on foot here by the merchants to install 
another electric lighting plant, the present service being unsatisfactory. 


MUNCIE, IND.—The City Council has granted a 35-year franchise to the 
Muncie Electric Light Company, C. M. Kimbaugh, president. The company 
will also put in a heating plant. 


CRAWFORDSVILLE, IND.—This city is tired and disgusted with municipal 
electric lighting, and the Board of Works is trying to lease the plant for a 
term of ten years to the Crawfordsville Electric Traction Company, 


RICHMOND, IND.—The City Council has fixed the rate for the light to be 
furnished by the new municipal plant at 8 cents per kilowatt hour, with dis- 
count under certain conditions. S. E. Gard has been chosen superintendent of 
the plant. 

NEW ORLEANS, LA.—The Nicaragua Electric Company, which it is said 
will build a plant in New Orleans and also has in contemplation a plant in 
Nicaragua, has been chartered. The capital stock is $100,000. Gustav Lehman, 
sr., and others are interested. 


CUMBERLAND, MD.—A contract for an electric light plant has been 
awarded to the Ramsey Electrical Manufacturing Company, of Pittsburg. 


DETROIT, MICH.—Public Lighting Commissioner Davis favors installing 
additional machinery in the municipal station; sufficient to take care of 400 lights. 


FLINT, MICH.—The Clayton-Litchfield Company, of Detroit, has applied for 
a franchise for city and commercial lighting in Flint; also for a hot water heating 
system. 


GRAND RAPIDS, MICH.—tThe consolidation of the Muskegon River Water 
Power Company and its recently acquired holdings with the Edison Light Com- 
pany, of Grand Rapids, Mich., is officially confirmed. The Muskegon River 
Water Power Company was organized about a year ago for the purpose of 
acquiring and developing water power rights in Muskegon River. Within the 
past two months the Muskegon River Company has acquired by purchase the 
West Michigan Electric Company, of Lowell, the Lowell Water & Light Com- 
pany and the Peninsular Light, Power & Heat Company. It was the purpose 
of the Muskegon River Company to get into Grand Rapids to find a market for 
the vast water power available in the Muskegon River. With this idea in view, 
it negotiated with the Edison Light Company previous to its purchase of the 
Peninsular Company and the others, and finally secured control. A new com- 
pany is to be organized with a capital of $1,500,000. The new company will 
arrange as rapidly as possible to erect dams in Muskegon River for the generation 
of about 25,000 horse-power, and its principal business will be to furnish light 
and power to this city. 


BEVIER, MO.—At the March meeting of the Board of Aldermen: it was 
decided to re-submit the proposition, at the general electjon in April, to bond 
the city for the purpose of putting in an electric light plant. The same proposi- 
tion was defeated last December by 23 votes short of a two-thirds majority 
necessary to carry. 


ST. LOUIS, MO.—The early consolidation of the Imperial Electric Light, 
Heat and Power Company and the Citizens’ Electric Lighting & Power Com- 
pany is anticipated by the stockholders of the two corporations. The matter will 
be brought up at the stockholders’ meeting, May 16, and plans long in prepara- 
tion are almost perfected. The Imperial Company has a 7,000 horse-power plant 
at Tenth and St. Charles Streets and the Citizens’ Company has built a conduit 
system throughout the city and proposes to build a $1,000,000 plant. The merged 
corporation will be one of the strongest and largest in the country, and will 
furnish the power for the World’s Fair, by a contract which has been let to the 
Citizens’ Company. 


ST. LOUIS, MO.—A statement of the earnings of the Missouri Edison Elec- 
tric Company for the month of February shows that the company was better off 
without than with the city lighting contract, or, at least, that there was that 
much of an increase in earnings over the corresponding month of 1901, when 
it had the city lighting contract, which paid $300,000 a year, or $25,000 a month. 
The gross receipts for the month were $70,847.33 from which is deducted the 
expense of operation, $37,450.43, made up of the following items: General ex- 
penses, $9,970.67; station operations, $16,090.43; maintenance of lines, $11,389.33. 
This deduction leaves $33,396.90, from which is taken bond interest for the 
month, amounting to $17,166.66, leaving the net gain for the month $16,230.24, 
as against the net gain for February, 1901, of $690.51. The net gain over bond 
interest for February, 1900, with the city lighting contract was $13,385.42. 
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WINSTON-SALEM, N. C.—A 1000-horse-power generator at the Yadkin 
River plant of the Fries Power Company has been burned out. It will cost 
$1,500 and two weeks’ time to repair the damage. 

SIDNEY, N. Y.—The Standard Light, Heat & Power Company, of Sidney, 
has been granted a franchise for Unadilla and Bainbridge and will supple- 
ment its water power plan with a 300-horse-power engine. Mr. E, O. Allen is 
engineer of the company. 

DILLION, OHIO.—The Dillion Electric Light & Power Company, of New 
York, has been incorporated at Dover, Del., to operate in this place, with a 
capital of $100,000. 

COLUMBUS, OHIO.—The John R. Morgan Engineering & Construction 
Company, a new concern, will equip their large shops with the latest and best 
machine tools electrically driven. 

READING, PA.—The Philadelphia & Reading Railroad is equipping its new 
shops with Connersville blowers driven by direct-connected motors. 

AUSTIN, TEX.—An electric light plant has just been inaugurated in the 
town of Acambay, Mexico. The machinery was purchased in the United 
States. 





THE ELECTRIC RAILWAY. 


NEW DECATUR, ALA.—J. T. Cross and associates have been granted a 
franchise for building an electric railway. 

LOS ANGELES, CALIF.—Senator Clark has acquired control of the Los 
Angeles Traction Company, the only street railway system in this city in 
competition with the Huntington lines. 

SAN FRANCISCO, CALIF.—The Southern Pacific Railroad Company is 
installing electric train lighting apparatus, the generating sets being located in 
the baggage cars. It is said that the expense will be about $500,000. A careful 
study of the various systems of lighting cars was made by the company’s 
electricians before arriving at a decision. 

SAN FRANCISCO, CALIF.—The United Railroads, of San Francisco, has 
been incorporated with a capital stock of $40,000,000. The directors are Geo. 
E. Starr, G. H. Whitfield, W. M. Abbott, Geo. K. Ford and Chas. P, Gale. The 
amount subscribed was $197,400. Subscriptions of stock were opened at once 
and several millions were subscribed the first day, largely by stockholders of 
the Market Street Railway Company, which is to be acquired by the new 
corporation. The other street railways that will be absorbed in the consolida- 
tion to take place on or before March 28 are the San Francisco & San Mateo 
Electric Railway, the Sutter Street Railway and the Sutro Railroad lines. 


CHICAGO, ILL.—The Western Illinois Traction Company, of Monmouth, 
has been incorporated; capital, $10,000. Incorporators, W. W. McCullough, W. 
B. Young and S. S. Hallam. 

RUSHVILLE, ILL.—The Board of Supervisors has granted a franchise to 
the Newcomb & Western Electric Railway Company to construct an electric 
railway from the North line of Schuyler County to this city and from here to 
Beardstown and Mount Sterling. 

GOSHEN, IND.—The citizens of this township have voted a $30,000 subsidy 
in aid to the Ft. Wayne & Goshen Electric Railway. 

ELKHART, IND.—The Michigan Hydraulic & Electric Company, of Cold- 
water, Mich., is seeking a franchise in this city for an electric railway. 

MUNCIE, IND.—The City Council has granted the Hartford City & Ft. 
Wayne Electric Railway a franchise to enter the city over certain streets. 

JASPER, IND.—The Vincennes & Jasper Electric Railway has been granted 
a fifty-years’ franchise and right of way in Dubois County along the Vincen- 
nes and New Albany State road. 

NOBLESVILLE, IND.—The Commissioners have granted to the Union 
Traction Company of Indiana a franchise for a right of way across the high- 
ways in Hamilton County and through the streets of the towns of Arcadia and 
Carmel. 

ANDERSON, IND.—The Merchants’ Traction Company, organized and in- 
corporated with a capital stock of $100,000 to build an electric railway between 
this city and Middletown, has elected the following officers: President, R. H. 
Williams; vice-president, J. W. Davis; secretary, A. R. Clark; treasurer, John 
Rawlins. The company has obtained franchises in both cities. 

MT. STERLING, KY.—A franchise has been granted to the Bluegrass 
Traction & Electric Company, of Lexington, to run an electric road through 
the streets of this city. 

ELKTON, MD.—The Newark, Elkton & Eastern Shore Electric Railway 
Company was incorporated with the following incorporators: Joseph H. Steele 
and Charles S. Elliason, of Chesapeake City, and John G. Williams, Albert 
Constable and Joshua Clayton, of Elkton. The company will construct a freight 
and passenger line from the Delaware State line, near Newark, Del., to Chesa- 
peake City, via Elkton, and the electric road now being constructed from Wil- 
mington, Del., to Newark, it is reported, will be extended down the Eastern 
Shore via Elkton and Chesapeake City. The capital stock of the company is 
The Maryland Legislature will be applied to for a charter. 





$100,000. 


KALAMAZOO, MICH.—A franchise has been applied for here by the Michi- 
gan Hydraulic & Electric Company, which has been organized with a capital of 
$1,000,000 to build an interurban railway from Kalamazoo to Elkhart, Ind. 
This road will complete a chain of electric railways connecting Chicago and all 
of Northern Illinois and Indiana with Grand Rapids and all the important 
lake shore towns up to Muskegon. A. J. Roat, of Kingston, Pa., is president 
of the company and Robert Van Scheick, of Scranton, Pa., is secretary. 

GRAND RAPIDS, MICH.—The Grand Rapids & Chicago Railway Com- 
pany filed articles of incorporation with the Secretary of State of Michigan on 
March 20, and is now completely organized, with a capital of $1,000,000, to 
build an electric railway between this city and Chicago by way of Allegan, South 
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Haven and Benton Harbor, with a branch from Allegan to Kalamazoo. The 
line and branches will be 125 miles in length, and it will connect with inter- 
urban lines now reaching Chicago. The incorporators are William H. Patter- 
son, Geeorge Hefferan, Charles B. Kelsey and Samuel A. Freshney, of this city, 
and John S. Graybill, of Lancaster, Pa. 

ALBANY, N. Y.—The Hudson River Traction Company, capital, $1,100,000, 
has been incorporated at Trenton, N. J. The company is authorized to con- 
struct and operate street railways. The incorporators are Samuel B. Lawrence 
and Henry C. Everdell, of New York, and George B. Hanford, of East Orange. 


COLUMBUS, OHIO.—The Market Street Railway Company has increased 
its capital stock from $25,000 to $500,000. 

LIMA, OHIO.—The steam lines paralleling the Western Ohio Railway have 
made a reduction in rates to meet those of the electric line which has just 
commenced operations. 

AKRON, OHIO.—The Summit County Commissioners have granted a fran- 
chise to Daniel Gindelsperger, and others, of Cleveland, for their proposed new 
line from Cleveland to Akron. 

CANTON, OHIO.—The Stark Railway Company has completed the buildings 
for its power station and is installing the equipment. It is expected cars will 
be in operation between Alliance and Sebring in about two months, 


CONNEAUT, OHIO.—Work of surveying for the Conneaut & Eastern Rail- 
way has been started near Erie. A number of bridges will have to be built for 
the road which will complete the through line between Erie and Cleveland. 


TOLEDO, OHIO.—The Toledo Scenic Railway & Amusement Company, 
capital stock, $60,000, has been organized with Frank James, president; Frank 
H. Chapman, vice-president; J. W. Gunnels, secretary-treasurer and general 
manager. 


WAPAKONETA, OHIO.—The Western Ohio Railroad Company offers to 
establish its car shops, repair shops and barns in this place if the village will 
furnish six acres of land and secure suubscriptions for $50,000 of the com- 
pany’s mortgage bonds. 


TOLEDO, OHIO.—Auditor Godfrey has announced an increase of $3,140,390 
on the taxable valuation of the Toledo Railways & Light Company. Heretofore, 
the company has paid taxes on about $700,000. The county treasurer has 
brought suit to collect taxes on this valuation. 


CLEVELAND, OHIO.—The Cleveland & Eastern, the Cleveland & Chagrin 
Falls, and the Chagrin Falls & Eastern railways have been formally transferred 
to the Eastern Ohio Traction Company. The new company has a capital stock 
of $2,500,000 and bonded indebtedness in the same amount. 


FINDLAY, OHIO.—The Findlay, Kenton, Bellefontaine & Urbana Electric 
Railway Company has been incorporated with $10,000 capital stock by W. J. 
Burkett, J. M. Steen, C. H. Thorndyke, J. N. Schafer, David Joy, C. A. Bond, 
and H. H. Criswell, all of Findlay. Right of way is being secured. 


LIMA, OHIO.—The Toledo, Columbus, Springfield & Cincinnati Railway 
Company is laying rails between Lima and Westminster and expects to open 
this section about May 1. Considerable work is being done between Toledo and 
Lima, and, it is claimed, cars will be operated from Marysville to Toledo by 
July 1. It is said that 95 per cent of the untracked right of way has been 
secured. 


COLUMBUS, OHIO.—A bill has been introduced in the Ohio Legislature 
which, if passed, will make it possible for suburban or interurban roads sup- 
plied with power from the same station to consolidate. At present there must 
be a physical connection between different systems before they can be con- 
solidated. It would be necessary, under the new ruling, for both roads to secure 
all their power from the same station; hence, a single feed-wire connection 
could be used as a pretext for consolidation. It is thought that the bill was 
introduced by the Pomeroy-Mandelbaum syndicate, which evidently has a con- 
solidation in view. 

NASHVILLE, TENN.—The directors of the Nashville & Gallatin Electric 
Railway and the Nashville & Columbia Electric Railway have elected officers as 
follows: President, Frank Haskell, of Pittsburg; treasurer, C. W. Ruth, of 
Pittsburg; general manager, J. H. Conner, of Nashville; secretary and general 
counsel, Frank P. Bond, of Nashville. 

OSHKOSH, WIS.—The interurban electric railway between this city and 
Fond du Lac will be built this summer if all the rights of way can be secured. 


LA CROSSE, WIS.—A company, to be capitalized at over a million dollars, 
is being organized to construct an electric railway from La Crosse to Black 
River Falls via Melrose. Power for the road will be furnished by the Black 
River Falls water power plant. The line will be over 50 miles long. 


SHAWANO, WIS.—The Shawano and Green Bay Interurban Electric Com- 
pany, recently incorporated with $100,000 capital, proposes to build an electric 
railway from Shawano to Green Bay. All the rights of way and franchises 
except at Green Bay and town of Howard have been secured. The road will 
cost about $400,000 and is expected to be in operation by the first of next year. 





THE AUTOMOBILE. 





NEW YORK, N. Y.—The next automobile show in New York City will be 
held during the third week in January, 1903, at Madison Square Garden, under 
the joint management of the Automobile Club of America, the National Associa- 
tion of Automobile Manufacturers and the Madison Square Garden Company. 


pone ee 


NEW INDUSTRIAL COMPANIES. 


THE ARNOLD POWER STATION COMPANY, of Chicago and Detroit, 
has filed incorporation papers at Lansing, Mich; capital, $100,000. 
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THE NEW YORK GRANT INSULATOR COMPANY, Croton, Westchester 
County, N. Y., tapital, $100,000, has been incorporated. Directors, J. P. Grant, 
W. A. Kissam, New York; Hugh Moore, Brooklyn. 


THE WIRELESS TELEPHONE COMPANY, of America, has been in- 
corporated, under the laws of Arizona, by J. B. Greene, W. F. Quinn and W. B. 
Wheltley. The capitalization is $5,000,000. 


THE GENERAL TELEPHONE COMPANY has been incorporated, with 
headquarters in Camden, N, J., to manufacture telephone appliances. The capital 
is $100,000. Messrs. P. Pinitz, John W. Muir and Richard Houghton are the 
incorporators. 


THE GARDEN CITY ELECTRICAL COMPANY, which was recently in- 
corporated in San Jose, Calif., will conduct an electric supply house, and has a 
capital stock of $10,000. Amongst its objects are the distribution of electricity 
for light and power. An electric plant may be installed later on by the incorpo- 
rators—Frank Thurber and others. 


THE A. J. COFFEE COMPANY has been incorporated in San Francisco, 
with a capital stock of $50,000, by G. D, Greenwood, F. A. Greenwood, A. J. 
Coffee and F. M. Parcells. It represents the Gamewell Fire Alarm Telegraph 
Company on the Pacific coast and in the islands of the new possessions. Elec- 
tric supply business is also provided for in the incorporation papers. Fire alarm 
and police telegraph systems are now being installed in Honolulu and Manila. 





OBITUARY. 





MR. L. PORTONG.—The Schaeffer & Budenberg Manufacturing Company, 
of New York, City, has sustained a severe loss in the death of its president, 
Mr. Ludolf Portong, on March 9. 





PERSONAL. 





MR. C. M. SCHWAB, president of the United States Steel Corporation, is 
up for membership in the Automobile Club of America, 


MR. CARL E. KAMMEYER, of Chicago, has just resumed the management 
of the Telephone Magazine as its publisher in that city. 


MR. CHAS. J. WELLS has resigned from another lamp concern and joined 
the forces of the Buckeye Electric Company, of Cleveland. 


MR. EDGAR H. BERRY, recently draftsman in charge of the equipment 
department, Navy Yard, Brooklyn, N. Y., has resigned to join the forces of the 
C. W. Hunt Company of West New Brighton, N, Y. 


MR. CHAS. BLIZARD, manager of the sales department of the Electric 
Storage Battery Company, has just returned to Philadelphia from a trip West, 
where the company has been taking some very heavy contracts. 


MR. THOS. E. CLARK, of the American Engineering Company, of Detroit, 
Mich., who has of late been very active and prominent in wireless telegraph 
work, was in New York City during the past week on important work connected 
with developments in this field. 


GENERAL MANAGER BRYAN, of the New York Rapid Transit Subway 
Company, accompanied by other officials, has made a tour of inspection of 
Chicago elevated roads. Messrs. L. B. Stillwell and John Van Vleck are in 
the party, which has also visited Milwaukee to note progress on the new Allis- 
Chalmers engines. 


MR. S. G. BROWNE, an English electrical engineer, was in New York City 
this week en route for home. He has recently been engaged on some very in- 
teresting and successful work at Canso, applying relays to the longest cables 
there. A paper on this work is to be presented before the English Institution of 
Electrical Engineers. 


DR. MAX VON RECKLINGHAUSEN gave an admirable popular lecture 
before the Quid Nunc Club at the house of the Harlem Club, on Lenox Avenue, 
on March 21, on recent developments in electric lighting, particularly in reference 
to the ‘“‘Nernst and Cooper-Hewitt lamps.’”” The lecture was illustrated by 
experiments and by an exhibition of these new types of illuminants. 


MR. C. H. DAVIS read a paper before the Canadian Society of Civil En- 
gineers on March 13, in which the respective merits and advantages of steam 
and electric railways were contrasted and compared. Mr. Davis deduced the 
conclusion that the effect of the frequent service and general convenience of the 
electric roads induced and increased the total amount of traffic to a marked 
degree, and this is gained only in a very small degree at the expense of the 
old steam roads. 


MR. HENRY S. LOWD, of the British Westinghouse Electric & Manu- 
facturing Company, Limited, who has been busily engaged at Pittsburg for 
several months past in connection with the placing of the machinery contracts, 
etc., for the British Company’s new works now being hastened to completion at 
Trafford Park, near Manchester, will sail next month for Europe in order to 
assume the general managership of the English works. Mr. Lowd, who is a 
Brooklyn, N. Y., man, was formerly general manager of the Nicopol Mining & 
Metallurgical Company’s works, South Russia. 


MR. CLINTON PAUL TOWNSEND has resigned his appointment as ex- 
aminer in the branch of electro-chemistry in the U. S. Patent Office, to enter 
into partnership with Dr. Eugene A. Byrnes in the practice of patent law and 
expert work in the fields of electro-chemistry and chemistry, with offices in 
Washington. Mr. Townsend is well-known to our readers for his contributions 
to these columns on electro-chemical subjects, in which branch he is a recognized 
authority, with respect both to its theoretical and commercial sides. The firm 
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has fitted up a testing and research laboratory for service in connection with its 
work, 

MR. ALFRED J. THOMPSON, who in 1894 resigned from the Edison 
laboratory to engage in electrical engineering and contracting business in 
Cuba, has returned to New York and joined the ranks of the Crocker-Wheeler 
Company, in this city. During the Spanish regime in Cuba, Mr. Thompson did 
most of that Government’s work there, and since the evacuation of her troops he 
has installed Crocker-Wheeler machines in many plants for the U. S. Govern- 
ment, including the municipal electrozone plant of Havana, the U. S, Govern- 
ment plant at Military Hospital No. 1, the Havana Iron Works, the U. S. S. ‘“‘Pro- 
tector” of the U. S. M. H. S., etc. Continued ill-health, however, obliged Mr. 
Thompson to return to a colder climate. 


MR. ALEX. HENDERSON was the sole guest at the annual dinner of the 
Electrical Contractors’ Association of New York City last week, on March 19. 
This interesting affair came off at ‘‘Ye Jollie Dungeon,” under the management 
of J. C. Hatzel, F. S. Blackall and C, L. Ejidlitz, and was one of the brightest 
and briskest affairs that the contractors have ever enjoyed, outside of strikes. 
Having known Mr. Henderson in the industry for twenty years, and having 
still some respect and affection left for him, they felt it would be safe to in- 
fringe in his favor the rule of. no guests. After the dinner, there was a vaude- 
ville entertainment, and after everybody had risen up and called everybody else 
blessed, the expanded contractors went home, as merry as though each had just 
closed the biggest plant in his memory. 


A. W. McLIMONT, some time connected with the foreign department of 
the General Electric Company, on whose behalf he has constructed a number of 
railway and power transmission plants in Central and South America and who 
has recently acted as chief engineer of the State of Guanajuato, Mexico, has 
been elected president of the Federal Electric Company, whose offices are located 
in the Washington Life Building, Liberty Street and Broadway, New York City. 
Mr. McLimont -has just returned from Mexico, where he has completed the 
erection of a three-phase plant at Linares, in which Boston capital is interested. 
The equipment was furnished by the General Electric Company, the Pelton 
Water Wheel Company and the Federal Electric Company. The project involved 
an expenditure of nearly $100,000. 


Trade Hotes. 


REMOVAL.—The offices of the H. B. Camp Company have been removed to 
Aultman, Ohio. The name of the telegraph and shipping station is Greentown, 
Ohio. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, has just issued a neat 
circular showing the different styles of ‘‘A-B’’ arc lamps, for which it is selling 
agent. Full data and price on these lamps will be sent promptly upon application. 


“FALCON” PANEL BOARDS.—Pamphlet No. 11 just issued by the Falcon 
Electric Manufacturing Company, New York, gives dimensions, etc., of “‘Falcon’”’ 
all-copper switchboard panels, together with prices of the various sizes. These 
boards are made with two and three main wires, 2-wire branches, 125 volts. 


CEILING FANS.—The Sterling Electric Motor Company, Dayton, Ohio, in 
its fan bulletin recently issued describes and illustrates its direct-current ceiling 
fans with speed regulator. This fan is of very attractive design and embodies 
many improvements in detail, which is the result of long experience in this line 
of business. 

NEW EXCELSIOR DRY BATTERIES.—The New Excelsior Dry Battery 
Manufactory, 108 Greenwich Street, New York, is making an attractive offer 
to responsible telephone companies or other large users of dry batteries, whereby 
a test at no cost may be made of the Excelsior cell. Particulars are furnished 
upon application. 

RAWHIDE PINIONS.—A sample of ‘‘Dermaglutine’’ rawhide, used in the 
manufacture of pinions, has been received from the Chas. Munson Belting 
Company, Chicago. The material is exceedingly tough, and judging from its 
general appearance it should make very durable pinions. This company makes 
a specialty of gear cutting to order. 


NEW REGISTERING WATTMETERS.—Camille Olivetti, of Ivrea, Italy, 
describes in a recent circular a new type of registering wattmeter, which is 
manufactured for both direct and alternating currents. The wattmeter registers 
on a band of paper 8 inches in width, the maximum amplitude of the registered 
curve being 6 inches. The speed of the paper may be made 1, 2 or 6 inches 
per hour. 


THE CONSOLIDATED RAILWAY ELECTRIC LIGHTING & EQUIP- 
MENT COMPANY, New York, through its vice-president and general manager, 
Mr. J. N. Abbott, is sending out a “New York Souvenir Calendar.” It is a very 
artistic production. Photogravures of the principal buildings and points of in- 
terest in the Metropolis form the subjects of illustrations, an “appreciation” of 
each in prose or poetry is given, the whole making a very attractive reminder of 
the company distributing it. 

HAMMERS.—Of all the tools found in the machine shop and factory, none is 
more important than the hammer. A good idea of the extent of the hammer 
business as conducted by a large concern, may be obtained from the catalogue 
issued by the David Maydole Hammer Company, of Norwich, N. Y. The May- 
dole hammers manufactured by this company are made from solid crucible cast 
steel. The different styles of hammers are illustrated in bronze colors to repre- 
sent the tools as they actually appear. 

THE ARNOLD ELECTRIC POWER STATION COMPANY.—The track 
work of the Lansing, St. Johns & St. Louis Railway, in Michigan, is illus- 
trated and described in a bulletin issued by the Arnold Company, which obtained 
the complete contract for the building of this road. The descriptive matter is 
taken from one of the Lansing papers and makes very interesting reading, and 
the illustrations throughout the pages of the bulletin show that the construction 
work was carried on in a first-class and substantial manner. 
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CONTROLLERS.—A very neat and attractive pamphlet has been issued by 
the Electric Controller & Supply Company, Cleveland, Ohio, on its controllers, 
which are adapted to meet all ordinary conditions of operation. These controllers 
are of different patterns, each being especially made for the service required. 
The illustrations used are of excellent workmanship, and show very clearly the 
principal features of these devices. They, together with the text, are printed 
on heavy-coated paper, which gives a very artistic effect. 


1892 CALENDAR.—We are indebted to the Bullock Electric Manufacturing 
Company for a handsomely bound set of its biographical calendar cards for 1902. 
The monthly calendar cards which this company has been issuing for several 
years have been highly artistic in design and execution. Those of the current 
year have an added value for the reason that the card for each month con- 
tains on the face a portrait of one of the founders of electrical science and 
engineering, and a well-written biographical sketch of the subject on the back. 


ELECTRIC LIGHTING SUPPLIES.—Messrs. J. Jones & Son, 64 Cortlandt 
Street, New York, have just issued a very complete catalogue of their electric 
light supplies. The fact that the catalogue contains 174 pages and is devoted 
entirely to this one subject, gives some idea of the extent of this branch of the 
electrical business. About every article that is used in this line of work is 
illustrated, and price-lists are given throughout the pages. It may be proper to 
state that this firm carries, besides electric light supplies, a complete stock of 
bell, telegraph and railway supplies, each department being covered by a special 
catalogue. 


THE INTERNATIONAL TELEPHONE MANUFACTURING COMPANY, 
Chicago, is making rapid progress on an order for a 1000-line lamp signal 
central energy multiple switchboard with double supervisory clearing out signals 
and other modern conveniences, including central energy telephones, and will 
have a complete plant in operation in the very near future. It is stated that 
the International Company makes, under its own supervision, direct from the 
crude material, every detail part, embodying many improvements, which are 
fully protected by its own letters patent.. A full set of special tools and 
machinery has been completed for the manufacture of its entire new line. 


THE SAUQUOIT SILK MANUFACTURING COMPANY has recently 
placed an order with the Buffalo Forge Company, of Buffalo, N. Y., for eight 
high speed automatic engines which will be used in its works at Scranton, Pa., 
Philadelphia, Pa., and Bethlehem, Pa., four at the first and two at each of the 
latter plants. These will be of the enclosed type, running in oil, which thus 
presents no difficulties in the way of damage to goods by throwing oil on them. 
The engines will be located at various points throughout the factories and used 
principally as auxiliaries in the case of break-downs to the main engines, so 
that the separate sections of the mills may be kept running without loss of 
time. -The decreased efficiency of small, high speed engines over a central unit 
will be made up for in this case by the avoidance of belting. 


THE WESTERN ELECTRICAL SUPPLY COMPANY, of St. Louis, is 
introducing a secondary generator for use in the operation of annunciators, 
burglar alarms, call bells, door openers, electric gas lighting apparatus, gas 
engines, watchmen’s clocks, etc. It is intended to be operated directly from 
the house or secondary circuit, and can be so used with perfect safety. It 
states that this device has been put through a series of the most exhaustive tests, 
and does the work of batteries, etc., in a highly satisfactory manner. It will 
be especially valuable to dealers having contracts for the maintenance of electric 
bells or other apparatus usually operated from a primary battery. It obviates 
the necessity of depending on weak and unsatisfactory batteries. The company 
has got out a very attractive pamphlet fully describing and illustrating this 
generator, which it will be glad to mail on application. 


MECHANICAL STOKERS.—Roney stokers, manufactured by Westinghouse, 
Church, Kerr & Co., aside from the general recognition they have enjoyed, 
have been adopted by the government engineers for public works, partic- 
ularly in the large power plants of the Navy Department. Brooklyn, Boston, 
Washington and Portsmouth Navy Yards have all adopted this type of stoker, 
and the United States Naval Proving Ground at Indian Head, Md., has dupli- 
cated its original order. This duplication of orders is another feature that 
shows the favor in which this apparatus is held, The United Railways & Electric 
Company, of Baltimore, has placed eight orders since the original equipment 
was installed, the Pennsylvania Railroad Company has placed seven, and the 
American Locomotive Works three, while the Lackawana Iron & Steel Com- 
pany, the Republic Iron & Steel Company, the AZtna Iron & Steel Company 
and the Carnegie Steel Company have added to their equipments of Roney 
stokers every time they have enlarged their steam plants. The reputation of 
this apparatus has brought orders from other lands, the most notable among 
recent installations being one in South Africa for 500 horse-power boiler 
capacity and one in Mexico of similar size. Shipments of Roney stokers to 
England during the last year show a growing appreciation of these devices. 


GENERAL ELECTRIC BULLETINS.—The latest issues of General Electric 
bulletins are Nos. 4279 to 4283, inclusive. The first of these is on rail bonds, 
which presents a type constructed on a new principle which is claimed to insure 
perfect and permanent contact with the rail. Another is on a two-rate meter, 
consisting of a constant-current recording wattmeter and a separate case con- 
taining a clock mechanism and batteries. At the hour when the predetermined 
low rate goes into effect, by means of the clockwork, additional resistance is 
automatically thrown into circuit which causes the moving element to rotate more 
slowly. The “Type M” system of control is the subject of another bulletin. 
This type is especially adapted for use on motor cars in service which requires 
either that the cars be operated alone, or that two or more be coupled together 
as a train and operated simultaneously. Bulletin No, 4282 is on the Thomson 
polyphase recording wattmeteer for measuring the energy delivered on two- 
phase, three-phase or monocyclic systems, and for both balanced and unbalanced 
load. The last bulletin in date of issue is on the box frame type of railway 
motors. These motors differ from the split frame type in that the magnet frame 
is cast in one piece substantially in the form of a cube with well-rounded corners 
and large openings, one at each end, into which the frame heads carrying the 
armature shaft bearings are bolted. 
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[Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., New York.] 

695,440. ELECTRICAL SWITCH; R. L, Border, Pittsburg, Pa. App. filed 
July 15, 1901. A pair of solenoids mounted on a pole beside the track con- 
nect mechanically with the switch tongue and are thrown into circuit at will 
by the motorman. 

695.4477 APPARATUS FOR TEACHING TELEGRAPHY; C. E. Egan, 
Durham, N. C. App. filed March 11, 1901. A disk-carrying contact repre- 
senting telegraphic signals can be rotated by hand and thus affect a sounder 
to which the operator listens. 

695,456. ELECTRIC RAILROAD SIGNALING; O. W. Hart, Fall River, 
Mass. App. filed April 9, 1901. At each signal there is a selective device 
by means of which any particular signal can be set from a central station. 

695,478. CONDUIT; P. A. McGeorge, New York, N. Y. App. filed July 13, 
1901. The sections of the conduit are separated lengthwise, the parts being 
interlocked by a dove-tail or wedge connection. 

695.4977 AUTOMATIC CUT-OUT; A, A. Seeley and C. Silet, Chicago, IIl. 
App. filed Oct. 10, 1901. A form of construction for that type of cut-out in 
which a fusible plug retains a pair of contacts normally out of connection 
with each other. 

695,504. CONDUCTOR CARRIER; A. H. Stewart, Nashville, Tenn. App. 
filed Dec, 9, 1901. A spring motor carriage adapted to ride upon a sup- 
porting cable and carry with it a conductor wire, to facilitate the stringing 
of the latter. 

695,506. TROLLEY; M. Stoll and J, W. Ruck, Pittsburg, Pa. App. filed June 
21, 1901. Spring arms arranged above the wheel to retain it upon the 
conductor wire. 

695,524. ELECTRIC GENERATOR; E. C. Woodell, Highpoint, N. C. App. 
filed Aug. 29, 1901. (See Current News and Notes.) 

695,529. SYSTEM OF ELECTRICAL TRANSMISSION; F. Bedell, Ithaca, 
N. Y. App. filed July 10, 1899. (See Current News and Notes.) 

695,537- PRINTING TELEGRAPH; 

L. Cerebotani, Munich, Germany. 

App. filed May 1, 1900. Details of 

construction. 


605.594. Conduit. 


695,539. ELECTROMAGNETIC APPARATUS; F. B. Cook, Chicago, III. 
App. filed Aug. 29, 1899. (See page 552.) 

695,563. ELECTRICALLY OPERATED SWITCH; E. V. R. Ketchum, New 
York, N. Y. App. filed May 15, 1901. This is a railway in which an in- 
dicator shows when the switch has been properly thrown and in which the 
switch itself is operated by two solenoids reversely and controlled by an 
automatic circuit changer. 

695,568. SIGNAL TELEGRAPH; E. Lavens and E. J. Lavens, Brooklyn, N. Y., 
App. filed Jan. 7, 1901. Details of a device for signaling between the 
bridge and engine room of a ship or other location and for showing when the 
signals have been properly transmitted. 

695,573. PROCESS OF CONVERTING WOOD, WOOD SHAVINGS, ETC., 
INTO DEXTRINE, GLUCOSE AND ALCOHOL; P. Magnier, Billancourt, 
and P. A. Brangier, Estrées, France. App. filed Jan. 25, 1899. (See Cur- 
rent News and Notes.) 

695,594. CONDUIT; V. H. Yarnall, New York, N. Y. App. filed Dec. 10, 1901. 
A terra cotta conduit in which each partition is made up of two walls 
slightly separated by an air space. 

695,600. PROCESS OF MANUFACTURING CONTACT PIECES BE- 
TWEEN FIRST AND SECOND-CLASS CONDUCTORS; W. Boehm, 
Berlin, Germany. App. filed Feb. 26, 1900. (See Current News and 
Notes.) 

695,635. PROCESS OF MAKING METAL TUBES; E. Emerson, Providence, 
R. I. App. filed July 28, 1899. (See Current News and Notes.) 

695,648. BLOCK SYSTEM; B. C. Rowell, Chicago, Ill. App. filed Feb. 13, 


1899. A step by step apparatus which controls the signals at each end of a 
block is actuated one step forward by an entering train and one step back- 
ward by a departing train, whereby several trains may run in succession 


over a block, each taking part in shifting the signal to safety but the last 
one alone completing the change and giving the right of way to opposing 
trains. 


695,447.—Apparatus for Teaching Telegraphy. 





695,649. TRAIN INDICATING APPARATUS; B. C. Rowell, Chicago, Il. 
App. filed Feb. 13, 1899. An automatic signaling apparatus comprising two 
circuits; means by which a passing train controls both circuits; and an 
indicator circuit made operative by the action of the train circuits in one 
order but remaining inoperative under the action of the train circuits in 
the other order. 

695,655. THERMOSTAT; G. R. Sherman, Providence, R. I. App. filed June 
27, 1901. Details. 

695,705. INSULATED JOINT FOR ELECTRICAL CONDUCTORS; E. W. 
Batchelor, Hammonton, N. J. App. filed Oct. 26, 1901. Twisted and 
soldered terminals are wrapped with metal foil and then with tape. 


695,707. ELECTRIC STORAGE BATTERY; Owen T. Bugg, Jr., New York, 
N. Y. App. filed July 19, 1900. One electrode consists of an amalgamized 
perforated zinc plate of cylindrical form and fitting snugly within the in- 
terior of a cylindrical vessel. The other electrode consists of a series of 
cup-shaped disks corrugated or indented, and provided with a series of 
radially disposed slots near the periphery. The cup-shaped plates are as- 
sembled on a stem in such a manner that the slots of one cup-shaped disk 
are covered by the metal between two slots of another disk, thus being 
formed a regular sreies of pockets having outer openings for admitting the 
free circulation of the electrolyte. The negative element is secured to the 
lid of the containing vessel, which lid is of a special form. 

695,710. STORAGE BATTERY; Justus B. Entz, Philadelphia, Pa. App. filed 
July 9, 1900. The pellets or pieces of active material such as are used in 
the chloride type of battery, have a cruciform so as to admit of the expan- 
sion or growth of the pellet. 
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695,777-—Fire Alarm Telegraph Repeater. 


695,723. SIGNALING MECHANISM; R. Herman, Crafton, Pa. App. filed 
Aug. 5, 1901. An automatic train-operated signal including certain locking 
devices operative during the movement of the signal from one position to 
another. 

695,724. ELECTRIC LOCK; R. Herman, Crafton, Pa. App. filed Sept. 28, 
1901. Details of the locking mechanism used in the signal of the preceding 
patent. 

695,726. COVERING FOR PIPES, RODS, ELECTRIC LINE CONDUCT- 
ORS, OR THE LIKE; O. T. Hungerford, Brooklyn, N. Y. App. filed Aug. 
20, 1901. An insulation consisting of a compound of silica, rosin, rosin oil 
and paper. 

695,756. ELECTRIC LAMP; W. McConnell, Brooklyn, N. Y. App. filed 
July 12, 1901. A searchlight fixed in the end of a portable battery case with 
a circuit closer on the outside. 

695,777- FIRE ALARM TELEGRAPH REPEATER; L. G. Woolley, Kenton, 
Ohio. App. filed July 18, 1900. The hammer of the striking apparatus is 
connected mechanically with a number of magneto generators, each con- 
trolling a separate signal circuit so that the striking gong will distribute the 
signal, 

695,844. INCANDESCENT LAMP; L. Thayer, Peoria, Ill. App. filed July 17, 
1900. A weather-proof connection between the lamp case and socket. 

695,861. ELECTRIC CONTACT DEVICE; N. C. Cotabish, Lakewood, Ohio. 
App. filed April 16, 1901. <A trolley wheel having a removable carbon tread. 

695,863. JUNCTION SLEEVE FOR ELECTRICAL CONDUCTORS; T. J. 
Donovan and E. G. Alderson, Nashville, Tenn. App. filed Dec. 31, 1901. A 
sleeve having screw-threaded caps through which the ends of the conductor 
enter for joining. 

695,870. ELECTRIC LIGHTING SYSTEM; E. Thomson, Lynn, Mass., and 
E. J. Houston, Philadelphia, Pa. App. filed Feb. 19, 1887. (See Current 
News and Notes.) 








































